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INTRODUCTION 


The  purpose  of  this  study  is  an  analysis  of  three  addition 
drill  services  in  terms  of  the  facts  taught  and  of  the  units 
or  process  steps  through  v/hich  addition  is  developed.    The  form 
of  the  tables  used  was  worked  out  by  Miss  Rebecca  Parsons,  v;hose 
analysis  of  the  Iroquois  drill  service  as  developed  in  the  first 
186  pages  of  the  Iroquois  Arithraet ic ,  Book  I,  is  included  in 
this  thesis  for  record  and  comparison. 

The  present  study  is  a  unit  in  a  larger  problem  which  has 
been  carried  forward  in  New  England  for  the  past  four  years; 
namely,  the  ways  and  means  of  obtaining  100$  results  in  teaching 
the  fundamentals  of  arithmetic.    This  problem  and  its  direction 
have  been  centered  in  the  School  of  Education  at  Boston  University. 

In  order  to  make  an  analysis  of  this  kind,  it  becomes 
necessary  to  work  out  every  problem  in  addition  and  to  note  the 
various  combinations  used.    These  combinations  must  then  be 
properly  tabulated  so  as  to  show  each  author's  teaching  groups 
and  his  drill  on  primary  and  decade  facts.      The  results  of  this 
tabulation  should  disclose  the  relative  efficiency  of  the  drill 
service  under  examination,  so  far  as  effected  by  these  items. 
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EXPLANATION  OF  THE  TABLES 
There  are  three  separate  tables  used  throughout  this  analysis.  Each 
table  is  carried  forward  by  sections  and  finally  accumulated  in  the  summary 
table. 

The  first  table,  which  is  numbered  I,  IV,  and  VII  in  the  respective 
drill  analysis  is  called  the  teaching  table.     It  has  three  parts  as  follows: 
PART  -A" 

This  part  shows  the  primary  teaching  combinations.    The  figures  in 
red  indicate  the  new  teaching  combinations  and  those  in  black  in- 
dicate the  combinations  which  have  been  previously  taught.  These 

combinations  are  read  from  the  bottom  up  in  each  case  as  3  +  4  would 

4 

be  written  in  the  table  3_. 

In  order  to  make  this  part  of  the  table  clearer  Table  I,  IV,  VII 
sample, page  v  has  been  put  in  and  the  following  combinations 
plotted:  0  +  2,  3  +  4. 

Turning  to  the  sample  table  it  will  be  observed  that  there  is  a 
black  figure  2  over  a  zero.    This  is  the  combination  0+2  because 
it  is  read  from  the  bottom  up.    The  figure  two  is  in  black  v/hich 
indicates  that  this  combination  has  been  taupht  in  a  previous 
teaching  group. 

Further  do-vn  on  the  table  a  red  figure  4  can  be  seen  over  the 
figure  3.    This  is  the  second  combination  3  +  4.     It  v/ill  be  noted 
that  the  red  figure  3  indicates  that  this  is  a  new  combination  and 
is  being  taught  in  the  present  teaching  group. 
PART  "B" 

This  part  shows  the  decade  combinations  taught  up  to  39  +  9  inclusive. 
The  X*s  in  red  indicate  the  new  combinations  that  are  being  taught 
in  the  present  teaching  group.      The  X's  in  black  indicate  the 
combinations  that  have  been  taught  in  the  previous  teaching  groups. 


The  following  combinations  have  been  plotted  in  this  section: 
10  +  1,  12  +  5. 

Turning  to  the  sample  table,  part  MB"  on  page  v  it  will  be 
noticed  that  there  is  a  black  X  opposite  the  figure  10  and 
under  the  figure  I.      This  is  the  combination  10+1,  because 
this  section  is  read  from  left  to  top.      Take  the  number  10 
and  find  it  in  the  list  of  numbers  on  the  left  side  of  this 
table.      Now  follow  across  horizontally  until  you  arrive  at 
the  square  under  the  figure  one.      This  square  that  you  are 
now  in  is  the  square  that  represents  the  combination  10  +  1. 
The  black  X  indicates  that  the  combination  has  been  taught 
previously. 

Following  the  same  procedure  as  above  it  will  be  observed 
that  there  is  a  red  X  in  the  square  opposite  the  figure  12 
and  under  the  figure  5.    This  is  the  combination  12  +  5.  The 
red  X  indicates  that  the  combination  is  being  taught  in  the 
present  teaching  step. 
PART  nCM 

This  part  is  really  a  continuation  of  part  "B"  and  is  read  in 
the  same  way.      It  contains  only  the  combinations  beyond 
39+9  that  are  needed  in  carrying  in  multiplication. 
The  second  table  which  is  numbered  II,  V,  and  VIII  in  the  respective 
drill  analyses  is  called  the  frequency  table  or  the  tabulation  table. 
It  has  three  parts  as  follows: 
PART  "A" 

This  table  is  read  from  left  to  top  like  the  "B"  and  MC"  parts 
of  the  teaching  table.    The  figures  in  each  square  indicate  the 
frequency  that  the  combination,  represented  by  that  square,  has 


ft 
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been  used  in  the  drill  service.     In  order  to  make  this  fre- 
quency number  clearer,  Table  II,  V,  VIII,  sample,  page  vi  has 
been  put  in  and  the  following  plotted: 

2  +  3  frequency  of  19  4+6  frequency  of  30. 

Turning  to  this  sample  table  on  page  vi  it  will  be  noted  that 
opposite  the  figure  two  on  the  left  hand  side  of  the  table 
and  under  the  figure  three  at  the  top  of  the  table  there  is 
a  square  that  represents  the  combinations  2  +  3.        The  figure 
19  in  this  square  indicates  that  the  combinations  2  +  3  has 
been  used  that  many  times  in  the  drill  work  of  this  teaching 
group.     If  we  do  the  snne  with  the  combination  4  +  6  it  will 
be  noted  that  it  has  been  used  30  different  times  in  the  drill 
work  covered  by  this  table. 
PART  "B" 

This  part  is  really  a  c  ontinuation  of  part  "A"  and  is  tabulated 
in  the  very  same  way.     It  covers  the  decade  combinations  up  to 
39  +  9. 
PART  "CM 

This  part  i3  a  continuation  of  part  "BM  and  is  tabulated  in 
the  same,  manner.    It  covers  the  decade  combinations  above  39  +  9 
that  are  needed  in  carrying  in  addition. 
The  third  table,  which  is  numbered  III,  VI,  and  IX  in  the  respective 
drill  analysis  is  called  the  useless  table.    It  contains  the  com- 
binations that  are  beyond  business  and  social  usage.     It  is  really 
a  part  of  the  second  table  and  is  tabulated  in  the  same  manner. 
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TEACHING  GROUPS 


*  Group     SAMPLE  TABLE  I.  IV.  VII 

Primary  or  First  Decade  Facts 

A 


4-0123456789 


0000000000 


111111111 
i    "  1  *  ■ 


122222222 


23456789 


3  3  3  3  3  3  3 


4  4  4  4  4  4 


5  5  5  5  5 


6  6  6  6 


7  7  7 


8  8 


4  5  6  7  8  9 


123456789 


3  4  5  6  7  8  9 


5  6  7  8  9 


6  7  8  9 


7  8  9 


8  9 


10  i! 



1 

i  i 

11 

1 

i 

i 
■ 

13 

 1  

1 

14! 

 h— 

i 

 1 

15! 

 1 

 ! 

- — i 

16 

1 

17 

i 

18 

i 

i 

19; 



20 

 j 

-1 

21 

22 

23 

24 

25 

26 

27 

- 

9  ft  ! 

29 

30 

31 

32 

33 

34 

35 

36 

371 

» 

38, 

! 

39  ; 

I 

+ 

1 

2 

3 

4 

5 

6 

7 

8 

40 

i 

42 

45 

48 

49 

54 

I 

 1 

56 

63 

1 

64 

72 

81 

*  New  group  in  red, 

Cumulative  groups  in  black. 
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Group    SAMPLE  TABLE  II,  V,  VIII 

A 

*     0  123456789 


Color  for  Examples ,  Black 
Color  for  Problems 


0 

1 

2 

19 

3 

4 

h 

6 

7 

a 

9 

4       0  1 

B 

2     3.4.5.6.7  3,9 

10 

! 

i 

1 

| 
j 

U 

— 1  ■  • 



1 

12 

13 

14 

• 

15 

16 

17 

1  8 

,19. 

20 

21 

22 

23 

24 

0 


4  5 
C 


 1 

40 

r  — 1 

i 

42 

45 

48 

49 

54 

i 
j 

56 

63 

64 

72 

81 

i 

25 

1  

i 

i 

26 

27 

j 

•  J 

28 

29 

30 

31 

32 

33 



34 

35 

36 

37 

38 

39 
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Analysis  of  the  Addition  in  the  Iroquois  Arithmetic 

Book  I. 
Purpose 

This  analysis  is  for  the  purpose  of  finding  out  the  following: 

1.  The  teaching  groups. 

2.  The  number  of  combinations  taught  and  their  frequency. 

3.  Whether  the  facts  taught  precede  their  occurrence  in 
examples • 

4.  The  process  steps  taught. 

5.  Whether  the  process  steps  taught  precede  their  occurrence 
in  examples. 


Explanation  of  Method 

Three  different  tables  are  used  for  each  teaching  group. 
Table  I  shows  the  teaching  groups. 
Table  II  shows : 

ls  The  frequency  of  these  combinations  in  drill  examples 
and  problems  for  this  group. 

2.  The  combinations,  if  any,  that  have  preceded  group 
teaching. 

3.  The  combinations,  if  any,  that  have  been  studied  and 
have  not  been  included  in  drill  work. 


In  this  table  the  combinations  are  tabulated  in  three 
groups : 

A.  The  100  priiriary  combinations, 

B.  The  300  decade  combinations  to  39  plus  9, 

C.  The  80  combinations  needed  for  carrying  in  multi- 
plication. 

Table  III  shows  the  combinations,  if  any,  beyond  the  limits  of 
those  needed  for  social  and  business  usage,  namely, 
those  from  40  plus  1  to  9,  to  99  plus  1  to  9  with 
the  exception  of  those  needed  for  carrying  in  multi- 
plication, which  have  already  been  recorded  in 
table  II. 

Pages  1  to  13  inclusive  contains  counting,  games,  exercises,  etc., 

used  as  introductory  work  to  show  the  pupil  the  uses  of  number  and  a 

need  for  knowing  combinations  and  processes.      Since  the  work  is 

introductory  to  the  teaching  group,  Table  I  is  omitted.      The  coa- 

binations  used  are  recorded  in  Table  II,  the  primary  in  group  "AM  which 

0  12 

are  read  from  left  to  top  as :  Q     9.    >  tlie  decade  in  group  nBM 

0  12 

which  are  read  from  left  to  top  as:    11       1%.       12.      •  ^he  number 
of  marks  in  each  square  indicates  the  frequency  of  use  of  the  com- 
bination represented  by  the  square.        The  black  mark  indicates  com- 
binations used  in  examples  and  the  red  combinations  used  in  problems. 

The  work  in  this  group  being  introductory  is  omitted  in  the 
summary. 
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Analysis  of  Examples  and  Problems  Used  in  Teaching  Situations 

t  *    a    *•  n        t  miT,TT1  Color  for  Examples 

QP0Up    Introduction  to  Group  I  TABLE  II  r  r* 

INTRODUCTORY 


Iroquois,  Pages  1-13 
A 

0  123456789 


Color  for  Problems, 


Red 


0 

j 

T 
X 

X 

1 

1 

1 

1 

1 

1 

1 

2 

1 

2 

2 

2 

2 

1 

1 

1 

2 

1 

3 

3 

3 

1 

2 

3 

2 

3 

1 

3 

8 

4 

1 

1 

1 

1 

4 

1 

4 

1 

4 

1 

1 

1 

3 

1 

1 

2 



.5 

1 

8 

1 

3 

2 

1 

3 



6 

1 

1— 

3 

4 

1 

2 
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1 
j 

2 

1 

o 

8' 

2 

.9 

2 

B 

4     0      1234.5     67  8,9 

10 

u 

1     w  1 

! 
■ 

11 

i 
1 

it  1 

12 

i 

.13 

14 

 1 

15 

1 

16 

17 

18 

10, 

20 

1 

21 

22 

23 

24 

1  

40 


42 


45 


48 


49 


54 


5£l 


63 


64 


72 


4 

0 

l 

2 

3 

4 

5 

6 

7 

8 

9 

— — I 

25 

! 

1 

i 

26 

I 

27 

28 

29 

30 

31 

 j 

32 

1 

33 

34 

35 

36 

37 

38 

39 

0 

i 

2 

3 

4 

5 

6 

7 

8  9 

C 

1                                    1  ~M 

81 
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Group  I  and  Drill 
Group  I,  page  14  in  the  text,  includes  the  primary  combinations 
which  have  a  sum  of  10: 

543216789 

These  are  shown  in  red  in  Table  I -A,    They  are  read  from  the  bottom 

9         8  7 
up  as    1         2_       3_  .        (Page  5) 

Group  I  also  contains  the  decade  combinations,  14+6,  24+6;  13+7, 
23+7;  12+8,  22+8;  19+1,  29+1.    These  are  shown  in  red  in  Table  I-B.  They 
are  read  from  left  to  top  as:  12+8,  14+6  etc.     (Page  5) 

The  drill  work  for  this  group  which  is  found  in  the  arithmetic, 
pages  14  -  28,  is  tabulated  in  Table  II,  page  6.    The  red  triangles 
placed  in  the  squares  indicate  the  combinations  included  in  this 
teaching  group.      That  is,  they  are  the  combinations  shown  in  Table 
I,  page  5.      They  are  the  only  combinations  which  should  be  used  since 
they  are  the  only  ones  which  have  been  taught. 

Results  of  Tabulations  of  Group  I 

Table  II-A,  section  I,  page  6  shows  that: 
9  primary  facts  have  been  taught 
47  primary  facts  are  used  which  have  not  been  taught. 
Table  II-B,  section  I  shows  that: 

8  decade  facts  have  been  taught 
43  decade  facts  are  used  which  have  not  been  taught. 
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TABLE  I  SECTION  I 

TEACHING  GROUPS 
*  Group  I,  Iroquois  Arithmetic,  page  14. 
Numbers  having  a  sum  of  10 


B 


Primary  or  First  Decade  Facts 


0  0  0000000  0j 


111111111 


(22222222 


3  3  3  3  3  5  3 


4  4  4  4  4  4 


5  5  5  5  5 


6  6  6  6 


7  7  7 


123456789 


23456789 


3  4  5  6  7  8  9 


4  5  6  7  8  9 


5  6  7  8  9 


6  7  8  9 


7  8  9 


8  9 


+ 

1 

2 

3 

4 

5 

6 

7 

8 

|40 

i 

42 

45 

48 

49 

54 

1 

 1 

5  6 

63 

64 

72 

81 

* 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

lOii 

1  

i 
1 

i 

11 



m 

! 

13  j 

 1 

1  1 



7 

14! 

C 

 ! 

 — 

15! 

. 

i 

16j 

i 

17 

i 

— — 

18 

19 

1 

20 

21 

22 

23 

i 

7 

24 

6 

25 

26 

27 

28 

29 

30 

31 

32 

33 

 , 

i 

34 

35 

36 

37  ' 

 i 

38, 

I 

39  !| 

| 

*  New  group  in  red , 

Cumulative  groups  in  "black. 
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Group  I»  Fages  14  ~  28 1  Iroquois 


ADDITION 

Facts  used  in  drill  material  for  Group  I 

Color  for  Examples ,jilacJL 


TABLE  II, SECTION  I 


Color  for  Problems ,  Red 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

— 

i' 

i 

1  

2 

2 

1 

2 

1 

1 

1 

1 

i  

10 

1 

7 

5 

5 

1 

4 

2 

3 

7 

^9 

2 

4 

4 

2 

4 

3 

2 



2 

PL2 
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3 

1 

4 

1 

5 

1 

2 

8 

v — 

4 

1 

X 

Ci 
mmm  

i 

o 

o 

4 

Fll 

1 

1 

2 

7 

n.9 

1 

6 

1 

7 

o 

d 

5 

VQ 

7 

£L 

1 

1 

2 

4 

ff 



1-2— 

1 

7 

■  7 

9 

2  Pl3 



0 

1 

2 

3 

B 

4  5 

6 

7 

3 

1 

1  .  . 

7 

5 

5 

4 

8 

12 

rr 

11  1 

11 

J 

12 



13 

'4 

1  4 

m — 

~5 

— i 

15 

• 

10 

1 

16 

9 

17 

10 

1 

18 

8 

1  9 

f'6 

20 

1 

6 

5 

2 

3 

9 

3 

7 

3 

3 

21 

1 

o 

22 

1 

^7 

23 

24 

1 

fz 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

25 

4- 

I 

26 

3 

1 

27 

5 

 1  

1 

i 

i  i 

28 

2 

 i 

! 

j 

29 

^2 

1 

1 

30 

1 

1 

1 

1 

7 

2 

2 

2 

31 

"  "1 

j 

32 

■ 

33 

34 

35 

1 

36 

2 

37 

38 

39 

I 

| 

1 
i 

0 

1 

2 

3 

4 
C 

5 

6 

7 

8 

9 

T 

40 

i  ; 

i 
1 

! 

1 

'  

! 

— ~ 

42 

| 
■ 



!  

45 

i 

48 

t 

! 

49 

54 

! 

w.Q. 



1 

63 

64 

72 

 1 

31 

f.\ 


Group  II  and  Drill 

Group  II,  Iroquois  Arithmetic,  page  29  includes  the  doubles: 

987  654  321 
9_8_2_6_5  432__1 

These  are  shown  in  red,  Table  I -A,  page  8.    The  first  teaching  group 

is  also  shown  in  this  table  but  tabulated  in  black. 

The  drill  work  for  this  group,  Iroquois  Arithmetic  pages  29-33, 

is  tabulated  in  Table  II-A,  B,  C,  section  II,  page  9.    The  combinations 

in  Table  C  indicate  those  needed  for  carrying  in  multiplication 

beyond  39  +  9.      The  combinations  beyond  39+9  with  the  exception  of 

those  needed  for  carrying  in  multiplication  are  tabulated  in  Table  III, 

page  11.    The  black  triangles  in  Table  II  indicate  the  combinations 

previously  taught. 

Results  of  Tabulations  of  Group  II 
Table  II-A,  section  II,  page  9  shows  that: 
17  primary  facts  have  been  taught, 

10  primary  facts  are  used  which  have  not  been  taught. 
Table  II-B,  section  II,  page  9  shows  that: 
8  decade  facts  have  beon  taught, 
72  decade  facts  are  used  which  have  not  been  taught. 
Table  III,  section  II,  page  10,  shows  that: 

17  decade  combinations  beyond  39+9  are  used.    These  com- 
binations have  not  been  taught.    Furthermore  they  are  be- 
yond the  limits  of  use. 
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TABLE  I  SECTION  II 
TEACHING  GROUPS 


*  Group  II.  Page  29.  Doubles 
Iroquois 

Primary  or  First  Decade  Facts 

A 


*0123456789 


I 


0000000000 


1  9 
111111111 


2  8 
£2222222 


3  7 
3  3  3  3  3  3  3 


4  6 
14  4  4  4  4  4 


5  5  5  5  5 


6  6  6  6 


7 

ft  7  7 


8  8 


23456789 


4  5  6  7  8  9 


123456789 


3  4  5  6  7  8  9 


5  6  7  8  9 


6  7  8  9 


7  8  9 


— .  .  

io  i 

 — 

I 

I 

I 

 1 

ill 

i 

! 

1 

12 

i 

Q 

o 

1 

13  j 

7 

I 

14! 

6 

t 

 ! 

15  i 
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i 

 ' 

16 

1 

17 

18 

• 

19 

1 

1 

20 

i 
i 

 1 

21 

22 

'  6 

1  i 

i 

23 

7 

j 

24 

i 

25 

 1 

26 

• 

27 

o  a 
c>  o 

29 

— I" 

30 

31 

32 

 i 

33 

34 

35 

36 

37  1 

 . 

38, 

!39  ; 

1 

4- 

I 

2 

3 

4 

5 

6 

7 

8 

40! 

i 

1 

i 

42 

45 

48 

49 

54 

 1 

56 

63 

64 

72 

81 

*  New  group  in  red, 

Cumulative  groups  in  black. 
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Facts  used  in  Drill  Material  for  Group  II 

tt    t>    ~=  oo          t         •                                    Color  for  Ex  am  pi  p.  a .  Black 

P„.,ir.     II,  Pages  29  -  33  Iroquois  ^  '  

Lrroup    TABLE  II  Section  II 

Color  for  Problems  ,Ji®i_ 


Doubles 


A 


+     0  123456789 


0123456789 


n 

j 

F4. 

1 

1 

1 

4^ 

3 

1 

+ 

2 

i  

1 

— 

— 

3 

1 

2 

i 

io! 

4 

hr- 

1 
1 

1 

re' 

.5 

6 

i  1 

I— 

'3 

1* 

1 

7 

! 
i 



9^ 

13l 

T 

B 

4     0      1     2.3.4.5     6     7  8,9 

IP 

i 

2 

7 

5 

5    i  1  j  6 
i 

2   !  5 

! 

3  ! 

i 

2 

U 

1 

1 — 

12 

4 

b 

13 

4 

— 1 

T 

14 

9 

rri 

■   ■  • 

15 

16 

3 

7 

7 

1 

17 

ji 

2 

4 

18 

i  ■- 

12 

12 

..1,9. 

J — 

K 

3 

20 

4 

4 

9 

8 

5 

8 

3 

4 

3 

21 

i 

2 

22 

1 

3 

r 

23 

L 

4 

'4 

24 

8 

r 

1  , 

25 

1  

1 

2 

26 

12 

9 

1 

i 

27 

1 

3 

! 

28 
29 



1 

9 

2 

1 

1 

W 

n 

3 

30 

1 

2 

2 

3 

1 

6 

5 

3 

2 

31 

1 

J 

32 

3 

5 

33 



JL 

34 

4 

2 

35 

1 

36 

6 

2 

37 

1 

3 

1 

1 

38 

2 

1 

39 

2 

0  1234567 
C 

8  9 

1 

40 

1 

1 

1 

2    i  2 

1 

1 

3 

42 

45 

48 

49 

54 

1 

1  

56 

1 



63 

1 

64 

72 

1 

| 

i 

81 
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Ir  oquoi  s 
0  1 


Facts  beyond  39+9  Used  in  Drill  Material 

TABLE  III,  Section  II 


8  9 


for  Group  II 

3     4     5     6     7  ,  8  9 


n 

;40 

j 

|— 

1 

1 

1 

1 

1 

1  i 

(41 

 1  

42 

! 

:43 

2 

'44 

1 

I 

1  



,  

|45 

• 

46 

1  ' 

1 

'47 

1 

f 

1  1 

1 

48 

1 

49 

1 

50 

51 

52 

1 

1 

53 

! 

,54 

j 

L 

,55 

1 

1 

;56 
1  

(57 

1 

!58 

1 

59 

60 

| 

61 

62 

63 

 1 



64 

1 

65 

66 

1— 

1 

67 

1 

68 

1 

:69 

1  

1  



i  1 
1 

t  ■ 

70 

1 
1 

\  

1 

71 

72 

73 

74 

1 

75 

76 

77 

78 

79 

1 

80 

31 

32 

1 

u.  _ 

1 

u 

35 

36 

1 

37 

38 

39 

?0 

1 — 

51 

92 

53 

54 

1 

55 

56 

r-t 

1 

[ 

F 

m 

1 

____ 





* 
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Group  III  and  Drill 

Group  III,  Iroquois  Arithmetic,  page  34  includes  the  numbers 

whose  sums  are  9: 

1342865790 
£!5£134209_ 

These  are  shown  in  red,  Table  I-A,  section  III,  page  12.      The  pre- 
ceding groups  are  shown  in  black.      Table  I  is  cumulative  always 
showing  every  combination  which  has  been  taught. 

The  drill  work  for  this  group,  Iroquois  Arithmetic  pages 
34  -  40,  is  tabulated  in  Table  II-A,  B,  C,  section  III,  page  13  and 
Table  III,  section  III, page  14. 

Results  of  Tabulations  of  Group  III 

Table  II-A,  section  III,  page  13,  shows  that: 
27  primary  facts  have  been  taught , 
1  primary  fact  is  used  which  has  not  been  taught 
Table  II-B,  section  III,  page  13,  shows  that: 
8  decade  facts  have  been  taught, 
24  decade  facts  are  used  which  have  not  been  taught. 
Table  II-C ,  section  III,  page  13,  shows  that: 

0  facts  needed  for  carrying  in  multiplication  have  been 
taught, 

1  has  been  used. 

Table  III,  section  III,  page  14,  shows  that 

0  decade  combinations  beyond  39+9  have  been  used. 
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TABLE  I,  Section  III 

TEACHING  GROUPS 
*  Group  III,  Iroquois  Arithmetic,  page  34  B 

4-0123456789 


Numbers  whose  sums  are  9 

Primary  or  First  Decade  Pacts 

A 


0000000000 


1  8  91 

111111111 


2  7  8 

2  2222222 


3  G  7 

3  3  3  3  3  3  3 


4   5  6 

4  4  4  4  4  4 


5 

5  5  5  5  5 


6 

6  6  6  6 


7 

7  7  7 


8 


123456789 


1  1 

123456789 


3  3 

4  5  6  7  8  9 


2  2 

3  4  5  6  7  8  9 


5  6  7  8  9 


6  7  8  9 


7  8  9 


8  9 


+ 

1 

2 

3 

4 

5 

6 

7 

8 

,40 

1 

42 

1 

45 

48 

49 

54 

1 

 1 

56 

63 

64 

72 

81 

10,1 

i 

i 

J 

 1 

11 

l 

1 

1 

i 

8 

' 

1 

13 

 1 

7 

1 

141 

6 

1 

 i 

151 

— i 

 ■  ti 

ii| 

I 

17 

18 

■I 

 ! 

19 

1 

20 

21 

22 

Q 

o 

i 

23 

7 

24 

6 

1 

25 

26 

27 

■I 

 : 

2T 

1 

30 

31 

32 

 i 

33 

i 

34 

35 

36 

37  1 

i 

  i 

38, 

! 

39  ; 



1 

*  New  group  in  red, 

Cumulative  groups  in  black. 
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Facts  Used  in  Drill  Material  for  Group  III 

Color  for  Example. a  .  Black 

flynupIII,  Iroquois,  P-ges  34  -  40 


TABLE  II,  Section  III 


Color  for  Problems, J^L 


*■     0  123456789 


0123456789 


0 

I  

- 

1 

| 

2 

P2 

3 

V 

4 

1 

P 

5 

1 

X 

6 

1 — 

7 

j 

f — 

ll 

rr 

H 

4       0  1 

B 

2.3.4.5.6.7.3,9 

10 

1 — 

1 

1 

1 

2 

3 1 

ii 

i 

12 

1 

.13 

1 

r- 

14 

1 

r 

15 

1 

1 

16 

1 

17 

1 

1  8 

i 

2 

5 

2 

1  3 

fz 

4 

20 

2 

i 

i 

1 

2 

21 

22 

r~ 

23 

r 

24 

r 

25 

1  

i 

j 

26 

1 

1 

! 

27 

1 

I 

 j 

28 

1 

1 

29 

f 

1 

30 



31 

32 



33 

1 



34 

35 

36 

37 

i 

1 

38 

39 

i 

0 

1 

2 

3 

4 

C 

5 

6 

7 

i  , 

8 

 r 

40 

i 

!  

42 

45 

1 

48  j 

49 

54 

i 

56 



63 

64 

72 

81 

r 


-: 


1 
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Iroquois  Facts  beyond  39+9  Used  in  Drill  Material  for  Group  III 

TABLE  III,  Section  III 
+     0123456789  0.12345  67,89 


f 

i40 

i 

t 

i 

! 

70 

[41 

m  ■ 

}— 

1 

71 

42 

I 

! 

f— 

72 

:43 

; 

H 

73 

44 

i— 

74 

|45 

75 

'46 

— 1 

I  

1 

76 

I 

!47 

77 

'48 

! 

1 

78 

i  49 

— 

79 

50 

80 

51 

51 

•52 

32 

153 

B3 

! 

54 

34 

55 

35 

i 

|56 

36 

57 

37 

58 

38 

59 

39 

60 

30 

t  ' 
61 

91 

62 

92 

i 

63 

,  1 

93 

64 



94 

65 

95 

66 

96 

! 

A7 

37 

j 

|68 

98 



69 

i — 

99 

- 
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Group  IV  and  Drill 

Group  TV,  Iroquois  Arithmetic,  page  41,  includes  the  numbers 

whose  sums  are  8: 

7  5613284 
JL3_27_5_6_04 

These  are  shown  in  red,  Table  I -A,  section  IV,  page  16. 

The  drill  work  for  this  group,  Iroquois  Arithmetic,  pages  41  - 

44,  is  tabulated  in  Table  II-A,  B,  C,  section  IV,  page  17  and  in 

Table  III,  section  IV,  page  18. 

Results  of  Tabulations  of  Group  IV 

Table  II-A,  section  IV,  page  17  shows  that: 
34  primary  facts  have  been  taught 
6  primary  facts  are  used  which  have  not  been  taught 
1  primary  fact  is  taught  which  is  not  used  in  drill 
Table  II-B,  section  IV,  page  17  shows  that: 
8  decade  facts  have  been  taught , 
58  decade  facts  are  used  which  have  not  been  taught. 
Table  II-C ,  section  IV,  page  17  shows  that: 

0  facts  needed  for  carrying  in  multiplication  have  been 
taught . 

1  has  been  taught. 

Table  III,  section  IV,  page  18,  sho'.vs  that: 

2  decade  combinations  beyond  39+9  and  not  needed  for  carrying 
in  multiplication  have  been  used. 
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TABLE  I,  Section  IV 


TEACHING  GROUPS 


*  Group  IV,  Iroquois.  Page  41 

Numbers  whose  sums  are  8 

Primary  or  First  Decade  Facts 

A 


4-012 


B 

4  5 


6     7     8  9 


8  9 

0000000000 


L  7    8  9 

111111111 


6  7  8 
122222222 


3      5  6  7 

13  3  3  3  3  3  3 


4  5  6 

|4  4  4  4  4  4 


5  5  5  5  5 


6 

6  6  6  6 


7 

17  7  7 


8 

8  8 


111 
23456789 


3  3  3 
4  5  6  7  8  9 


123456789 


2  2  2 
3  4  5  6  7  8  9 


4  4 

5  6  7  8  9 


6  7  8  9 


7  8  9 


8  9 


10,! 

+ 
! 

t 

.,  I 

 1 

ill 

i 

I 

12 

1 

13  , 

1 

14 

 1 

■  ■  i 

15 ! 

1 

16| 

i 

17 

i 

jl8 

f 

t 

19 

_____ 

1 

| 

20 

1 

— j 

21 

22 

t 

23 

24 

i 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

]  : 

35 

1 

36 

j 

— j 

37 

i 

38 

i 
1 

39  :! 

1 

+ 

1 

2 

3 

4 

5 

6 

7 

8 

40 

! 

1 

42 

45 

i 

48 

49 

54 

 1 

56 

63 

64 

72 

81 

*  New  group  in  red, 

Cumulative  groups  in  black. 


(  t 
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Group    17 »  Iroquoi3.  Pages  41  -44 


Facts  Used  in  Drill  Material  for  Group  IV 

Color  for  Examples ,BJ±2*. 


TABLE  Il.Section  IV     Color  for  pPol)lems  Red 


+     0  123456789 


0 

i 

I"'" 

[ 

1 

l 

1 

F4~ 

2 

l 

2l 

i 

3 

1 

1 

4 

^2 

4 

i 

l 

3  1 

.5 

^1 

T1 

■ 

6 

2^ 

7 

^6 

_.- 

a. 

1  

n 

Pio 

—  - 

9 

1 

4       0  1 

B 

2.3.4.5.6.7  8,9 

10 

< 

l 

4 

2 

2 

2 

4  (3 

i 

3 

3 

"1 

3  ! 
i 

11 

3 

i 

2 

12 

l 

1 

1 



13 

2 

V 

14 

2 

rn 

 1 

15 

4 

16 

6 

1 

5 

4 

17 

1 

1 

18 

2 

10 

9 

3 

20 

3 

4 

2 

4 

4 

5 

21 

22 

23 

_ 

24 

i  

1 

pr — 

4 

0 

1 

2 

3 

4 

5 

6 

7  8 

9 

T 

25 

1 

i 

3 

2 

- 

26 

3 

3 

1 

27 

1 

2 

28_ 

1 

3 

1 

29 

fe 

4 

30 

l 

1 

2 

3 

2 

2 

31 

32 

2 

33 

34 

4 

35 

2 

36 

1 

37 

l 

1 

1 

38 

39 

4 

 1 

0 

1 

2 

3 

4 

5 

6 

7  8 

C 

i  1 

i 

40 

j 

• 

l 

1  1 

! 

42 

45 

48  j 

49 

— — • 

54 

— r— 

! 

56 

i — 

63 

64 

72 

1 

MM*  ""^1 

NtMI — (r H — 1 

in  r 

i 

KM 

1 


'1 


Iroquois  Facts  beyond  39+9  Used  in  ftrill  Material  for  Group  IV. 

TABLE  III,  Section  IV 
4-0123456789  1-0123456     7  ■  8  9 

 1_  ■  ■  1  ;   ,  1  ,  ,  n  <t-  >  e  •  n  


i 


!40 

! 

1 

70 

r  ■' 

I 

|41 

i 

71 

42 

72 

•43 

i 

73 

:44 

1 

i 
i 

1 

74 

|45 

i 
1 

75 

:46 

— 1 — 

i 

— i — 1 

■ 

76 

47 

I 

77 

48 

i 

78 

• 

49 

■ 

1 — 
79 

50 

1 — 

80 

51 

— i 

31 

52 

32 

53 

33 

! 

j54 

34 

55 

35 

!56 

i  

36 

i57 

58 

38 

59 

39 

60 

30 

j— 
61 

i — 

n 

62 

d2 

63 

93 

I 

64 

94 

65 

35 

66 

96 

! 

67 

1 

j68 

..  ■ 

:69 

i 

i 
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Group  V  and  Drill 

Group  V,  Iroquois  Arithmetic,  page  45,  includes  the  numbers 

whose  sums  are  7  or  17: 

945683217 
83219.4560 

These  are  shown  in  red,  Table  I-A,  section  V,  page  20. 

The  drill  work  for  this  group,  Iroquois  Arithmetic,  pages 

44  -  53,  is  tabulated  in  Table  II-A,  B,  C,  section  V,page  21  and 

Table  III,  section  V,  page  22. 

Results  of  Tabulations  of  Group  V 

Table  II-A,  section  V,page  21  shows  that: 
43  primary  facts  have  been  taught, 
2  primary  facts  are  used  which  have  not  been  taught. 
Table  II-B,  section  V,  page  21,  shows  that: 
8  decade  facts  have  been  taught, 
33  decade  facts  are  used  which  have  not  been  taught. 
Table  II-C,  section  V,  page  21,  shows  that: 

0  facts  needed  for  carrying  in   multiplication  have  been 

taught . 
'd  have  oeen  used. 
Table  III,  section  V,  page  22,  shows  that: 

13  decade  combinations  beyond  39+9  and  not  needed  for  carrying 
in  multiplication  have  been  used. 


i. 
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TABLE  I,  Section  V 


TEACHING  GROUPS 

*  Group  V,  Iroquois,  Page  45 

Numbers  whose  sums  are  7  or  17 

Primary  or  First  Decade  Facts 

A 


+  0123 


B 

4  5 


6     7     8  9 


7    8  9 

0000000000 


L  6    7  8  9 

111111111 


2  5   6    7  8 

£222  2  222 


3  4  5  6  7 

3  3  3  3  3  3  3 


4  5  6 

4  4  4  4  4  4 


5  5  5  5 


6 

6  6  6  6 


7 

7  7  7 


8 
8  8 


123456789 


1111 

23456789 


2    2  2  2 
3  4  5  6  7  8  9 


3  3   3  3 

4  5  6  7  8  9 


4  4 

5  6  7  8  9 


6  7  8  9 


7  8  9 


8  9 


+ 

1 

2 

3 

4 

5 

6 

7 

8 

40 

t 

.  i  .  , 

1 

42 

1 

45- 

48 

49 

54 

! 

56 

63 

1 

64 

72 

81 

io:1    ;  1 

\ 

-  ■  1  i 

i 

i 

1 

 1 

in 

1 

! 

12 

i 

8 

1 

is 

7 

14 

i 

151! 

16 

1  7 

i 

18 

1 

i 

1  9  1 

1 

i 

20  j 

i 
1 

21 

22 

8 

1 

23 

7 

! 

24 

6 

i 

25  | 

26 

27 

■  t 

28 

i 

29 

30 

i  

31 

32 

 j 

33  1 

1 

34 

35 

 ! 

1 

36 

37' 

38, 

'39  ;l 

1 

*  New  group  in  red, 

Cumulative  groups  in  "black. 


i 
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Facts  Used  in  Drill  Material  for  Group  V 

Color  for  Examples ,^lack 

fl-ynupVf  Iroquois.  Pages  45  -  53 

TABLE  II, Section  V      Color  for  Problems  ,J^L_ 


*■     0       12     345     67     8     9  +       0     12     5     4     5     6     7     8  9 


Bl 
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iULiuuxa  Facts  beyond  39  +  9  Used  in  Drill  Material  for  Group  V 

TABLE  III,  Section  V 

.+     0123456789  rO     1     2345  67,89 

 1—  ;  ;  ■  ;  ■  i  H  ;  J  ~  1  Y  i  \  \  


m 


J 

'40 

1 

t 
| 

| 

i 
i 

■ 
1 

i 

j70 

I  

■  i 
i 
j 
i 

 r  

! 

1 

Ui 

 i  

71 

42 

i 

72 

! 

:43 

73 

1 

'44 

i 

! 



74 

45 

i 

75 

1 

46 

I 
( 

76 

1 

47 

— i~~ 

77 

48 

1 

78 

49 

79 

1 

50 

80 

51 

31 

— 

52 

32 

53 

1 

33 

54 

B4 

1 

55 

B5 

56 

36 

1 

57 

37 

58 

38 

1 

59 

X 

39 

60 

90 

61 

31 

62 

92 

63 

 1 

33 

64 

34 

65 

95 

1 

66 

R6 

1 

67 

1 

I 

68 

1 

1 

:  H 

I 
1 

j  

69 

1 

I  [ 

i  ■ 
I  j 

i 

i 

09| 

t 
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Group  VI  and  Drill 

Group  VI,  Iroquois  Arithmetic,  page  54,  includes  the  numbers 
whose  sums  are  6  or  16,  5  or  15,  4  or  14,  3  or  13,  2  or  12,  1  or  11. 
These  facts  are  shown  in  Table  I,  section  VI,  page  24. 

The  drill  work  for  this  group,  Iroquois  Arithmetic,  pages  55  - 
67  is  tabulated  in  Table  II-  A,  B,  C,  section  VI  page  25,  and  Table 
III,  section  VI,  page  26. 

Beginning  with  this  group  another  tabulation  is  added  which 
shows  the  addition  combinations  used  in  proving  subtraction.  These 
tabulations  are  recorded  in  black,  Table  IV-A,  section  VI,  page  27. 


Results  of  Tabulations  of  Group  VI 

Table  II-A,  section  VI,  page  25,  shows  that: 
94  primary  facts  have  been  taught, 
6  primary  facts  have  been  used  which  have  not  been  taught. 
Table  II-B,  section  VI,  page  25,  shows  that: 
8  decade  facts  have  been  taught, 
24  decade  facts  have  been  used  which  have  not  been  taught. 
Table  Ill-section  VI,  page  26,  shows  that: 

2  decade  combinations  beyond  39+9  and  not  needed  for  carrying 
in  multiplication  have  been  used. 
Table  IV-A, section  VI,  page  27  shows  the  30  primary  combinations  used 
in  proving  subtraction. 
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TABLE  I,  Section  VI 


TEACHING  GROUPS 


*   G**OUp  Yl ,  Iroquois,  Pag*  fvl 

Numbers  whose  sums  are  5  or  15, 
6  or  16,  4  or  14,  3  or  13,  2  or 
12,  1  or  11. 

Primary  or  First  Decade  Facts 


A 


1  23456  78  9, 
000000000  0| 


123  456  789 
111111111 


3  4  5  6  7  8  9 
2  2  2  2  2  2  2 


3  4  5    6  7  8 

3  3  3  3  3  3  3 


4  5  6  7  8  £ 
4  4  4  4  4  4 


II  6  7  8  9 
5  5  5  5  5 


6  7  8  9 
6  6  6  6 


7  8,  9 
7  7  7 


8  e 

8  _8 

I 
9 


111  11  11 
!2  3  4  5  6  7  8 


0       0  0 
1  2  3  4  5  6  7 


2  2  2    2  2    2  2 

3  4  5  6  7  8  9 


3  3    3  3  3  3 

4  5  6  7  8  9 


4  4  4    4  4 

5  6  7  8  9 


5  5    5  b 

6  7  8  9 


7  8  9 


7  7 
8  9 


8 


0 

8  9 
— r~ 


B 

0123456789 


10, 

i 
1 

! 

 1 

11 

1 

! 

12 

i 

8 

i 

131 

- 

ri 

7 

i 

HI 

D 

 1 

is  i 

 1 

i 

161 

17 

1 

18 

— i — ' 

 1 

19  ! 

i 

1 
i 

20 

21 

22 

23 

■y  - 

: 

24 

O 

i 

— 

25 

26 

27 

■- 

j 

28 

29 

30 

31 

32 

33 

34 

— . 

35 

36 

37  1 

1 

38( 

i 

! 

39  II 

! 

+ 

1 

2 

3 

4 

5 

6 

7 

8 

|40 

i 

.  j  

! 

i 

42 

1 

45 

48 

49 

54 

56 

63  I 

64  1 

72  | 

81  j 

*  New  group  in  red, 

Cumulative  groups  in  "black. 
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Group  VI i  Iroquois,  Pages  55  -  67 


Facts  Used  in  Drill  Material  for  Group  VI 

Color  for  Exampl eg,  Black 


TABLE  II,  Section  VI    Color  for  Protlems  Red  


0123456789 


B 


■  ~1 

AO 

2 

1 

3 

i  a 

1 

i — 

1 

i 

■ — i 

1  : 

U 

1 

1 

i 

a  ! 

12 

1 

|r- 

15 

r 

3 

.14 

 , 

K 

1 

" '  ■  V 

15 

1 

1 

16 

17 

1 

1 

1 

1  fi 

1 

1  9 

l 

1 

20 

1 

1 

21 

2 

22 

r~ 

23 

24 



r 

0 

1 

2 

3 

4 

5 

6 

7 

8 

C 

i 

40 

1 

i  

42 

1  

45 

1 

J 

48 

! 

49 



54 

1 — | 

56 



63 

64 

72 

81 

25 

j  

i 

26 

1 

O  Pi 

27 

t 

28 

29 

1 

30 

31 

I 

! 

32 

1 

DO 



34 

oo 

36 

37 

38 

39 

1 

'-"1 

1             »-•)  .— J  — 

1  ^ 


.... 


Iroquois  Facts  beyond  39+9  Used  in  Drill  Material  for  Group  VI. 

TAB  IE  III,  Section  VI 
+     0     125456789  «-  ,   0  ,  1     2     5     4     5     6     7  :  8  9 


f  i 

AO 

i 

i 

i 

i 

l 

70 

i 

\ — ; 

t 

i  A  T 

,41 

1  

71 

A  O 

72 

■  A  *7 

:43 

; 

73 

A  A 

44 

< 

i 
l 

o  /i 
/  4 

A  C 

4b 

i 

PL 

/  5 

46 

7  c 

4  / 

ri  ri 

7  7 

48 

1 

78 

A  r\ 

49 

— 1 

i 

— 

ri  ri 

79 

p.  r\ 

oU 

PL  T 

0  1 

 1 

— 

31 



P.O 
'52 

32 

.  PL  'Z 

DO 

! 

L2 

33 

; 

,54 

D  A 

1 

'  PL  PL 
|55 

35 

•p.  ei 
DO 
i  

36 

ID  V 

37 

! 

IPL  Q 
15  8 

38 

PL  O 

l 

3y 

60 

• 

61 

I — 

3 1 

c  o 

63 

do 

64 

~\  A 

94 

i 

65 

T  PL 
i  5 

66 

-J  o 

O  1 

37 

\ 

|68 

38 



■ 

:69 

i 

! 
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Group  VI, Iroquois,  Page  67 


Combinations  Used  in  Proving  Subtraction 

Color  for  Exampl  p.  a  ,  Black 


TABLE  IV,  Section  VI 


0 


A 

4  5 


0 

2 

1 

1 

2 

2 

2 

4 

1 

5 

3 

2 

3 

1 

3 

1 

1 

5 

1 

4 

2 

4 

3 

2 

3 

1 

6 

5 

7 

i 

4 

2 

8 

2 

5 

1 

9 

1 

1 

1 

B 

4     0      1     2.3.4     5     6     7  8,0 

10 

! 

i 

1 

—4— 

1 

1 
1 

11 

1 

j 

12 

 1  

j 

12 

14 

15 

16 

17 

1  ft 

1  0, 

20 

21 

22 

23 

24 

1  

Color  for  Problems 
012345678< 


 r 

40 

l  

!  !  

j 
» 

1  1  

42 

i 

45 

48 

49 

54 

j 

56 

63 

64 

72 

1  ■■  i 

25 

1  

i 



26 

r 

1 

27 

1 

do 

29 

1 

30 

! 

31 

■ 

! 

32 

I 

33 



34 

35 

36 

37 

38 

39 

! 

i 

0      1     2     3     4  5 
C 

6  7 

8  9 

111! 
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Group  VII  and  Drill 
Group  VII,  Iroquois  Arithmetic,  page  68,  includes  the  numbers 
whose  sums  are  6  or  16: 

214563798 

The  above  combinations  are  a  review  group.  Such  groups  are  represented 
in  Table  II-  A,  by  a  black  triangle  having  a  red  hypotenuse. 

The  drill  work  for  this  group,  Iroquois  Arithmetic,  pages  68  - 
79,  is  tabulated  in  Table  II-A,  B,  C,  section  VII,  page  30  and  Table 
III,  section  VII,  page  31. 

Beginning  with  this  group  another  tabulation  is  added  which  shows 
the  addition  combinations  used  in  carrying  in  multiplication,  These 
tabulations  are  recorded  in  red,  Table  V-A,  B,  section  VII,  page  32. 

Results  of  Tabulations  of  Group  VII 
Table  II-A,  section  VII,  page  30  shows  that: 
94  primary  facts  have  been  taught 
2  facts  are  used  which  have  not  been  taught. 
Table  II-B,  section  VII,  page  30  shows  that: 
8  decade  facts  have  been  taught, 
39  decade  facts  are  used  which  have  not  been  taught. 
Table  II-C ,  section  VII,  page  30  shows  that: 

0  facts  for  carrying  in  multiplication  have  been  taught. 

1  fact  is  used. 

Table  III,  section  VII,  page  31shows  that: 

11  decade  combinations  beyond  39+9,  and  not  needed  for  carrying 
in  multiplication  have  been  used. 
Table  V-,A,  B,  section  VII,  page  32  shows  the  4  primary  decade  facts 
used  in  carrying  in  multiplication. 


I 
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TABLE  I,  Section  VII 


TEACHING  GROUPS 

*  Group VII,  Iroauois,  Page  68 

Numbers  whose  sums  are  6  or  16  +■ 


B 


0 


Primary  or  First  Decade  Facts 

A 


12    345    67  89 

ooooooooo  oi 


123  45  678  9 
111111111 


3    4  5    6  7  8  9 
2  2  2  2  2  2  2 


3  4  5  6  7  8  9 
3  3  3  3  3  3  3 


4  5  6  7  8  9 
14  4  4  4  4  4 


5  6    7  8  9 

5  5  5  5  5 


6  7  8  9 
6  6  6  6 


7  8  9| 
|7  7  7 


9 

18  8 


11    111    11  1 

£3456789 


2  2  2  2  2  2  2 
13  4  5  6  7  8  9 


3  3  3  3  3  3 
&  5  6  7  8  9 


0  0  0  0 
123456789 


4  4    4  4 

5  6  7  8  9 


5  5  5  5 

6  7  8  9 


6  6  6 
7  8  9 


7  7 

8  9 


8 


10;! 

! 

1 
1 

1  ! 

ill  | 

1 

i 
I 

12 

■ 

8 

I 

i 

13 

 \— 

7 

| 

"1    A  1 

14 

i 

6 

 1 

— i 

15 

— i 

16 

i 

17 

i 

18 

 ■  ■  *i 

i 

"i  r\ 

19  | 

 - 

1 

20 

— 

21 

, — 

22 

O  j 

1 

23 

f 

24 

A 

i 

CO 

26 

27 

28 

29 

1 

30 

31 

32 

— ( 

33 

34 

35 

— 

36 

37  ' 

38, 

1 

!39  !| 

i 

+ 

1 

2 

3 

4 

5 

6 

7 

8 

,40 

i 

42 

45 

i  

48 

49 

54 

 1 

56 

63  | 

64 

72 

81 1 

*  New  group  in  red , 

Cumulative  groups  in  black. 


K 
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Group  VII.  Ironuois.  Pagas  fifl  -  79 


Facts  Used  in  Drill  Material  for  Group  VII. 

Color  for  Examples ,^Black. 


TABLE  II, Section  VIIColor  for  Problems  ,_Red_ 


*     0  1234567B9 


B 

4     0  1234.5678,0 


-1 

1Q 

i  

i 

1 

3 
'  1 

4 

r 

I 

1 

11 

T"" 

1 

12 

i 

9 

IS 

2 

r 

14 

i 

-; 

ri 

  ' 

15 

1 

16 

2 

4 

14 

8 

17 

5 

1  8 

1 

-IS 

6 

20 

5 

3 

3 

21 

1 

22 

i 

M 

K~ 

23 

— 1 

r~ 

24 

i  

i 

r 

»■  111 


I        I  1  1_ 


0 

i 

2 

3 

4 

5 

6 

7  8 

9 

1    '■ ' 't 
25 

! 

1  

j 

26 

i 

2 

5 

2 

27 

1 

1 

3 

28 

29 

3 

1 

30 

1 

4 

_  | 

31 

1 

32 

1 

33 

34 

1 

35 

1 

36 

9 

37 

1 

38 

39 

I 
1 

..  i 

0  123456789 


1  r 

40  i 

i  j  

1 

i 

1  

1— — 

42 

-H 

45 

i 

-j 

48 

49 

1  , 

54 

56 



63 

64 

72 

1 

31, 

7 

HI    •  '  1 

mil 

mil  i 
j  1  i 

i   •""]  — j         "1  ^ 


i 


Iroquois  Facta  beyond  39+9  Used  in  Drill  Material  for  Group  VII 

TAB IE  III,  Section  VII 
+     0     13345678     9  r  ,   0     1     2     3     4,5     6     7,8  9 


[ 

'AO 

i  ft  v 

i 

I 

1 

i 

I 

>  • 

I 

70 
f  *u 

1  

I 
1 

] 

Li? 

) — H — 

1 

1  X 

1 

A? 

ft  Cj 

!  ft  o 

i  aa 

ft  ft 

1 

'  

74 

7  5 

Aft 

ft  D 

1  ' 

7  A 

i 

'4.7 
ft  r 

! 

1 

1 

77 

/ID 

ft  O 

j 
1 

7  A 
r  o 

AO 

ft  ^7 

1 

7Q 

1 

Af) 

o  x 

1 



52 

1 

jo 

JO 

;pS4 

R4 

t 

155 

J<J 

i 

'56 
1 — 

5  7 

}7 

1 

! 

|«J  o 

}A 
JO 

5Q 

<J  .7 

3Q 

J  J 

7  VJ 

! 

:ki 

3 1 

3? 

1 

oo 

3  "A 
J  O 

O  ft 

3  A 

?  ft 

fi5 

o  o 

1 

35 

7  »J 

O  D 

35 

67 

1 

97 

4-  1 

68 

1 

1  i 
&8 

j 

!69 

1 

! 

1 

09 
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Addition  Combinations  Used  in  Multiplication 

Color  for  Examples ,J21a£JL 


Group   VII,     Iroquois,  Pages  68  -  79 

TABLE  V.Section  VII  Color  for  ProlDlems  >£a4 

A 

*0       123456789  4  012345678 


0 

i  . 

i  

i 

1 

; 

4  

2 

3 

4 

1 

.5 

6 

1— 

1 

7 

1 

1 

8 

2 

9 

B 

4     0  12.345673,9 

10 

J 

2 

!  1 

! 

1 

] 

j 

U 

 1  

1 

12 

1 

1 

13 

14 

2 

1 

"  '    1  ■ 

15 

16 

2 

17 

18 

2 

.19. 

20 

21 

22 

23 

24 

25 

1 

I 

i 

-  -J 

26 

1 

! 

27 

 1 

■ 

 j. 

28 

t 

i 

 4. 

29 

1 

1 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

1 

 ,  1 

0 

1 

2 

3 

4 

5 

6 

7 

8 

C 

40 

! 

■  1  ■■ 

1 

42 

45 

I 

1 

48 

49 

54 

56 

63 

64 

72 

! 

AT 

(J 
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Group  VIII  and  Drill 

Group  VIII,  Iroquois  Arithmetic,  Page  80,  includes  the  numbers 

whose  sums  are  5  or  15: 

124359867 
431_206_7_9_8 

These  are  shown  in  red,  Table  I,  section  VIII,  page  34. 

The  drill  work  of  this  group,  Iroquois,  Arithmetic,  pages  80  - 

91,  is  tabulated  in  Table  II-A,  B,  C,  section  VIII,  page  35;  Table  III, 

section  VIII,  page  36;  Table  IV, section  VIII,  page  37;  and  Table  V, 

section  VIII,  page  38. 

Results  of  Tabulations  of  Group  VIII 

Table  II-A,  section  VIII,  page  35  shows  that: 
94  primary  facts  have  been  taught, 
2  facts  are  used  which  have  not  been  taught. 
Table  II-B,  section  VIII,  page  35,  shows  that: 
8  decade  facts  have  been  taught , 
45  are  used  which  have  not  been  taught. 
Table  III,  section  VIII,  page  36,    shows  that: 

11  decade  combinations  beyond  39+9,  and  not  needed  for 
carrying  in  multiplication  have  been  used. 
Table  IV-A,  section  VIII,  page  37,  shows  the  23  primary  facts  used 

for  proving  subtraction. 
Table  V-A,B,  section  VIII,  page  38,  shows  the  4  primary  and  6  decade 
facts  used  in  carrying  in  multiplication. 
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MLS  I,  Section  VIII 


TEACHING  GROUPS 

*  &roup7IIIf  ironnoiS)  P^gfl  ftn  

Numbers  whose  sums  are  5  or  15 
Primary  or  First  Decade  Facts 

A 


123    45    678  9 

0000000000 


12  345  678  9 
111111111 


23    45  6789 
2  2  2  2  2  2  2 


4  5  6  7  8  9 
3  3  3  3  3  3  3 


4  5  6  7  8  9 
14  4  4  4  4  4 


5  6  7  8  9 
5  5  5  5  5 


6  7  8  9 
6  6  6  6 


7  0  9 
7  7  7 


8  9 
8  8 

9 

li 


11    11    111  1 

23456789 


3  3  3  3  3  3 
14  5  6  7  8  9 


0  0  0  0 
123456789 


2  2  2  2  2  2  2 
3  4  5  6  7  8  9 


4  4    4  4  4 

5  6  7  8  9 


5  5    5  5 

6  7  8  9 


6  6  6 

7  8  9 


7  7 

8  9 


0 


B 

4  5 


+ 

1 

2 

3 

4 

5 

6 

7 

8 

•40 

i 

42 

45 

48 

49 

54 

1 

 1 

56 

63 

64 

72 

81 

10,' 

! 

'  J 

1 
1 

 1 

111 

1 

1 

1 

12 



8 

1 
•I 
1 

13, 

7 

1 

14! 

6 

 1 

151 

— 1 
— ! 

16; 

J 

17 

18 

— i 

19 

 T~ 

X 

20 

, — i 

21 

i 

22 

Q 

o 

i 

23 

7 

I 

24 

6 

■ 

25 

 : 

26 

27 

i 

I 

28 

| 

29 

1 

_L 

■ 

30 

31 

32 

 J 

33 

34 

35 

36 

 i 

37  ' 

38, 

1 

39  ; 

i 

*  New  group  in  red , 

Cumulative  groups  in  "black. 
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Facts  Used  in  Drill  Material  for  Group  VIII 

PART  I 

Color  for  Examples t ,  gj&g 

Group  VIII.  Iroquois.  Pages  80  -  91 

TAB  IE  Il.Seetlon  Yl^^  fop  Protlems  _  ^e^_ 

A 

*  0123456789 


4  0 

1 

2 

B 

.3.4.5  6.7.3,9 

10 

i 

H 

I  * 

11 

i 
1 
i 

3 

12 

• 
1 

2 

1 

rr 

13 

1 

r- 

14 

1 

i 

r~ 

i 

15 

2 

1 

4 

6 

8 

16 

l 

2 

17 

1 

l 

1ft 

7 

l 

1 

02 

r 

6 

1 

20 

1 

1 

2 

l 

1 

21 

22 

1 

r~ 

23 

1 

r 

24 

— 

F — 

40 


42 


45 


48! 


49 


54 


63 


64 


72 


■  ■  "  1 

25 

rr 

-  i 

i 

i 

2 

2 

ij 

! 

26 

2 

1 

l  ! 

27 

 1  

2 

i 

1 

 f 

28 

3 

29 

1 

i 

30 



31 

i, ,  ~ 

1 

32 

1 

33 

— 



34 

i 

35 

36 

37 

38 

1 

39 

0  1234567 

C 

8  9 

1 


1  1  ~\  1  ~1 •  ^  1  T  ~! 

1  Hi  T  1 : 1  ^  1  ^  * 


1 

1  * 
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Iroquois 


0 


Facts  beyond  39  +  9  Used  in  Drill  Material  for  Group  VIII 


!40j 


7  8 


TABLE  III j  Section  VIII 
9  *     0     1  2 


1 


71 

! 

72 


73 


74 


175 


76 


77 


78 


79 


80 


31 


32 


33 


B5 


37 


38 


39 


50 


92 


93 


94 


95 


96 


£7 


98 


4     5     6     7     8  9 
— t  


.1 


Group  VIII >  Iroquois,  Pages  80  -  91 
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Addition  Combinations  Used  in  Proving  Subtraction 

Color  for  Examples ,Black_ 


TABUS  IV, Section  VIII  ,  _ 

Color  for  Problems ,^22- 


A 


4-0       12545  6789 


0 

j 

1 

2 

1 

1 

3 

4 

1 

4 

2 

2 

1 

1 

6 

— — — 

0 

5 

1 

4 

3 

1 

5 

4 

6 

L- 

1 

2 

7 

! 

1 

3 

_s_ 

3 

9 

! 

1 

2 

2 

B 

4     0.1     2     3.4.5     6     7  8,9 

10 

i  

I 

1 

Xl 

1 

12 

13 

14 

* "  ■  i 

15 

16 

17 

1ft 

J  9. 

20 

21 

22 

23 

£4 

40 


42 


45 


48 


49 


54 


63 


64 


72 


0123456789 


p  s 

1 — 

i 

j 
j 

P  A 

; 

r  i 

27 

— i- 

28 
29 

30 

■*p 

33 

35 

36 

37 

38 

39 

0  1 

2     3     4  5 
C 

 .  i  1  

6  7 
■  1 — ^ 

8  9 
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Addition  Combinations  Used  in  Multiplication 
PART  II 

___     _  Color  for  Examples ,  Blac&. 

Group  VIII .Iroquois, Pages  80  -  91  TABLE  IIfSection  mI 

Color  for  Problems ,_Red_ 


0 


A 

3     4  5 


n 

i 

i 

i 

2 

3 

1 

2 

2 

2 

4 

h 

6 

4 

7 

6 

2 

9 

I 

4 

B 

0      1     2.3.4.5.6.7  8,9 

-1 

10 

f 

i  

I 

1 

] 
< 

11 

: 

.  

12 

1 

2 

2 

1 

13 

14 

3,5 

2 

16 

17 

IB 

1 

..19. 

2Q 

21 

22 

23 

24 

1 

0 

1 

2 

3 

4 

5 

6 

7  8 

C 

i  

i 

40 

i 

i  

42 

45 

48  j 

49 

54 

 1  [ 

i 

j 

i 

i 

56 

i  — 

i 

63 

64 

72 

81 

4 

0 

i 

2 

3 

4 

5 

6 

7 

8 

9 

25 

! 

26 

27 

i 

! 

! 

—J 

28 

■ 

29 

 1 

1 

 ill 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

• 


• 
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Group  IX  and  Drill 
Group  IX,  Iroquois  Arithmetic,  page  92,  includes  the  numbers 
whose  sums  are  4  or  14: 

2        3175  6984 

These  combinations  are  shown  in  red,  Table  I,  section  IX,  page  40. 

The  drill  work  of  this  group,  Iroquois  Arithmetic,  pages  92  - 
102,  is  tabulated  in  Table  II-A,  B,  C,  section  IX,  page  41,  Table 
III,  section  IX,  page  42,  Table  H,  section  IX,  page  43,  and  Table 
II, section  IX,  page  44. 

Results  of  Tabulations  of  Group  IX 
Table  II-  Section  IX,  page  41,  shows  that: 
94  primary  facts  have  been  taught, 
3  facts  are  used  which  have  not  been  taught 
1  fact  reviewed  is  not  used. 
Table  II-B,  section  IX,  page  41,  shows  that: 
8  decade  facts  have  been  taught, 

22  decade  facts  are  used  which  have  not  been  taught. 
Table  II-C ,  section  IX,  page  41,  shows  that: 

0  facts  for  carrying  in  multiplication  have  been  taught. 

1  fact  is  used  which  has  not  been  taught. 
Table  III,  section  IX,  page  42,  shows  that: 

8  decade  combinations  beyond  39+9,  not  needed  for  carrying 

in  multiplication  have  been  used. 
Table  II-A,  section  IX,  page  43,  shows  the  24  primary  combinations 

used  in  proving  subtraction. 
Table  II— A,  B,  section  IX,  page  44,  shows  the  10  primary  and  22  decade 

facts  used  in  carrying  in  multiplication. 


t 


1  ? 


-  40  - 

TABLE  I,  Section  IX 


TEACHING  GROUPS 

*  Group  IX,  Iroquois,  Page  92 

Numbers  whose  sums  are  4  or  14 


Primary  or  First  Decade  Facts 

A 


12    34    567  89 

0  0  0000000  0) 


12  345  678  9 
111111111 


2  3    4  5     6  7  8 
22222222 


3  4  5  6  7  8  9 
3  3  3  3  3  3  3 


5  6  7  8  9 
4  4  4  4  4  4 


5  6  7  8  < 
|5  5  5  5  5 


6  7  8  9 
6  6  6  6 


}  8  9 
7  7  7 


8  9 
8  8 

9 


11  111  111 
23456789 


3  3  3  3  3 
4  5  6  7  8  9 


0  0 


c 


123456789 


2  2  2  2  2  2  2 
3  4  5  6  7  8  9 


4  4  4  4  4 
5  6  7  8  9 


5  5  5  E 

6  7  8  9 


6  6  6 

7  8  9 


7  7 

8  9 


0 


B 


+ 

1 

2 

3 

4 

5 

6 

7 

8 

40 

1 

42 

45 

48 

49 

54 

1 

56 

63 

64 

72 

81 

10  jj 



4 
I 

1 

! 

 1 

1  2 

b 



7 

1  4 

X  x 

6 

1  5 

X  kJ 

1  6 

X  \J 

17 

X  / 

18 

X  KJ 

X  is 

1 

20 

21 

22 

b 

23 

7 

1 

24 

6 



25 

_  . 

26 



27 

i 

28 

29 

1 

30 

31 

,j 

32 

 i 

33 

34 

s 

35 

36 

1 

37 

t 

j 

38  j 

39  - 

! 

*  New  group  in  red, 

Cumulative  groups  in  "black. 


/ 
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Facts  Used  in  Drill  Material  far  Group  IX 

Color  for  Examples , ^f^!L 

ft  i*  nun  IX, Iroquois  .Pages  92  -  102 

uroup  — 1  *  2 — s   TABLE  II,  Section  IX  Red 

Color  for  Problems,  

A 

*     0       123456789  *  0123456789 


B 


-1 

10 

l  

1 

1 

1  ! 

j 

11 

i 

12 

15 

r~ 

14 

1 

1 

2 

9 

4 

15 

3 

16 

1 

2 

17 

i 

18 

i 

9 

.19. 

r 

5 

20 

2 

21 

22 

r 

23 

r~ 

24 

r 

25 

I 

| 

2  j 

26 

1 

1 
i 

27 

 /• 

j 

 1 

28_ 
a? 

1 

f 

30 

31 

1 

32 

33 

34 

35 

36 

37 

38 

1 

39 

1 

0  1234567 
C 

8  9 

 I 

40 

! 

i' 
j 

1 

42 

45 

48 

49 

1 

54 

56 

63 

64 

72 

Q  T 

-1  -J  ^  - 


^     ^  *>     1     1     1     ">  " 


* 

t 
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Iroquois  Facts  beyond  39+9  Used  in  Drill  Material  for  Group  IX 

TABLE  III,  Section  IX 
4-     012345678  9  t>  ,   0  ,  1     2     5.4.5     6     7,8  9 


'40 

i 

! 

1 

! 
| 

i 

i  

1 

70 

r 

■  

tei 

| 
j 

71 

42 

■ 

72 

i43 

1  

•  

73 

!44 

* 

1  

1 
1 

i 

[ 

t 

1 
j 

74 

45 

1 

1 

1 

± 

[ 

75 

!46 

!  

! 

i — 
76 

i 

'47 

1  1 

1  ' 

77 

48 

_ — — 

! 

78 

1 

'49 

1  1 

79 

50 

80 

51 

 1 

51 

— 

52 

32 

|53 

33 

54 

 > 

1  ■  i 

34 

i 

,55 

35 

1 

56 

1 

36 

1 

,57 

1 

37 

1 

58 

1 

38 

1 — 

59 

39 

60 

1 

1 

?0 

61 

1 

dl 

1 

62 

92 

63 

93 

64 

94 

! — 

i 

65 

95 

66 

i 

96 

i 

67 

J  l 

i 

| 

|68 

98 

69 

 I 

99 
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Addition  Conciliations  Used  in  Proving  Subtraction 

PART  II 

Color  for  Examples,  Black 

Group  IX. Iroquois .Pages  92  -  102 

  TABLE  II, Section  IX       _  _        _       _     .  .  -n_d 

Color  for  Problems 


*     0  123456789 


0 

j 

r 

1 

1 

3 

3 

3 

1 

1 

1 

2 

3 





3 

4 

2 

1 

1 

4 

2 

1 

- 

— 

1 

2 

2 

6 

1 

1— 

1 

1 

i 

7 

1 

t 

1 

8 

1 

9 

1 



1 

B 

4     0      12     34.5     67  8,9 

10 

1 

[ 

! 

i 

11 

1 — 

i 

i 

12 

13 

14 

15 

16 

17 

18 

i  a 

20 

21 

22 

23 

24 



40 


42 


45 


48 


49 


54 


63 


64 


72 


4 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

■  i 

25 

i  

1 

j 

26 

27 

i 

 1 

28_ 

29 

30 

31 

i 

32 

33 

34 

35 

36 

37 

38 

39 

i 

j 

0 

1 

2 

3 

4 

5 

6 

7 

8  9 

C 

i  1  1 

81 
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Addition  Combinations  Used  in  Multiplication 

PART  III 

GToupLX, Iroquois  ,P-iges  92  -  102 


Color  for  Examples, 


Black 


TABLE  II, Section  IX 


Color  for  Problems, 


Red 


A 


* 

0 
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2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

3 

1 

1 

1 

2 

3 

1  

1 

4 

1 

1 

3 

1 

1 

Ja 

6 

1 

7 

! 

i 

6 

1 

2 
1 

2 

9 

B 

4 

0 

1 

2 

3 

4 

5 

6 

7 

8 

10 

T— ■  ■ 

1 

1  f 

r 

■ 

i 

11 

i 

i 

12 

2 

4 

3 

| — 

12 



14 

15 

1 

16 

2 

17 

1  8 

1 

02 

20 

3 

1 

1 

21 

22 

23 

24 

1 

3 

40 


42 


45 


48 


49 


54 


3£l 


63 


64 


72 


4 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

! 

25 

j 
i 

l 
i 

26 

— i — 

i 

27 

— i — 

1 

28 

1 

2 

2 

29 

 j 

30 

1 

1 

31 

32 

1 

2 

33 

34 

35 

1 

36 

1 

1 

1 

37 

38 

39  | 

1 

0 

1 

2 

3 

4 

5 

6 

7 

8  9 

C. 

,  .  i  „,  i 

81 


i 


_ 
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Group  X  and  Drill 

Group  X,  Iroquois  Arithmetic,  page  103,  includes  the  numbers 

whose  sums  are  3  or  13; 

213465978 
1_209_2§.4_65_ 

These  combinations  are  shown  in  red,  Table  I, section  X,  page  46. 

The  drill  work  of  this  group,  Iroquois  Arithmetic,  pages  103  - 

107,  is  tabulated  in  Table  II-A,  B,  C,  section  X,  page  47,  Table  III, 

section  X,  page  48,  Table  II,  section  X,  page  49,  and  Table  II, 

section  X,  page  50. 

Results  of  Tabulations  of  Group  X 

Table  II-A,  section  X,  page  47  shows  that: 
94  primary  facts  have  been  taught, 
4  facts  are  used  which  have  not  been  taught. 
Table  II-B,  section  X,  page  47  shows  that: 
8  decade  facts  have  been  taught, 
49  decade  facts  are  used  which  have  not  been  taught. 
Table  II-C,  section  X,  page  47,  shows  that: 

0  facts  for  carrying  in  multiplication  have  been  taught, 
2  facts  are  used  which  have  not  been  taught. 
Table  III,  section  X,  page  48,  shows  that: 

12  decade  combinations  beyond  39+9,  not  needed  for  carrying  in 
multiplication  have  been  used. 
Table  H-A,  section  X,  page  49,  shows  the  25  primary  combinations  used 

in  proving  the  subtraction  in  this  drill. 
Table  II-A,  B,  section  X,  page  50,  shows  the  10  primary  and  20  decade 
facts  used  in  multiplication. 
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TABLE  I, Section  X 


TEACHING  GROUPS 

*  Group  X.Iroquois.  Page  105 

Numbers  whose  sums  are  3    or  13 


Primary  or  First  Decade  Facts 

A 


1    234    56  789 

0000000000 


12  34  56  789 
111111111 


234  56  789 
122222222 


3  4  5  6  7  8  9 
3  3  3  3  3  3  3 


5  6  7  8  1 
14  4  4  4  4  4 


5  6  7  8  9 
15  .5  5  5  5 


6  7  8  9 
6  6  6  6 


7  8  9 
7  7 


8  9 
8  8 


11  11  11  11 
23456789 


2  2  2  2    2  2  2 

3  4  5  6  7  8  9 


123456789 


3  3    3  3  3  3 

4  5  6  7  8  9 


|4  4  4  4  4 
5  6  7  8  9 


5  5  5 
7  8  9 


6  6  6 

7  8  9 


7  7 

8  9 


0 


B 

4  5 


1 

2 

3 

4 

5 

6 

7 

8 

40 

! 

! 

1 

42 

45 

48 

49 

54 

1 

 1 

56 

63 

64 

72 

81 

10,! 

1 

i 
1 

 1 

11 

i 

1 

12 

i 

1 

13 

 1  

— 7" 

1 

14 

 h~ 

6 

 1 

15 

16 

17 

18 

19 

1 

20 

 l 

21 

j 

22 

o 

1 

23 

7 

! 

24 

6 

25 

 1 

! 

26 

27 

 1 

I 

28 

l 

29 

1 

30 

* 

 > 

31 

 1 

32 

 1 

33 

34 

| 

35 

1 

36 

i 

371 

38, 

39 

*  New  group  in  red, 

Cumulative  groups  in  black. 
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Facts  Used  in  Drill  Material  for  Group  X 
PART  I 


Groun  X»  IroQuois, Pages  103  -  107 

1    TABLE  II,  Section  X 


Color  for  Examples,. 
Color  for  Problems,. 


Black 


Red 


B 

4     Q.l.g     3.4     5     6     7  8,9 


— 1 

.10 

l  

1 

i 

1  

t 

2 

q 

u 

12 

2 

1 

2 
.1 

1 



r 

12 

2 

2 

7 

4 

5 

2 

3 

14 

"I 

r~ 

3 
1 

15 

5 

16 

1 

2 

1 

5 

17 

5 

18 

3 

1 

.12 

f- 

4 

20 

2 

1 

21 

1 

22 

~1 

r 

23 

1 

1 

1 

1 

 1 

24 

2 

1 

T 

40  I 


42 


45 


48 


49 


54 


5£u 


63 


64 


72 


0 

1 

2 

3 

4 

5 

6 

7  8 

9 

25 

1  

■ 
i 

1 

26 



2 

27 

1 

1 

28 

1 

2 

1 

2 

29 

 , 

w — 1 

1 

30 

31 

J 

32 

1 

33 

34 

1 

35 

36 

1 

1 

37 

1 

38 

1 

39 

1 
1 

0 

1 

2 

3 

4 

5 

6 

7  8 

9 

C 

 1  1 

1 


^  ^  1  IVi 

5 


1 

1 

Iroquois  Facts  beyond  39+9  Used  in  Drill  Material  for  Group  X 

TABLE  III,  Sect  ion  X 

4-     012345678     9  r.0,1     2     3     4.5     6     7  :   8  9 


Pi 


! 

:40 

i 

l 

1 

1 

1 

1 

1  j 
1 

1 

: 

70. 

i 

711 

1 — ! — ! — ' 

i     !  ! 

I 

■ 

v  — 

I  A  T 

!41 

1  

1 

h- 

I  

1 

1 

i 

1 

j — 

42 

! 

1 

72 

:43 

1  

73 

1   A  A 



74 

[  4  5 

1 

1 

1 

75 

!46 

 1  

i 

 j  

76 

i 

i  a  ri 

1 47 

1 
I 

1 

Pf  M 

77 

48 

78 

49 

79 

1 

50 

 ' 

80 

51 

■ 

31 

— 

'52 

32 

53 

33 

,54 

!  ;  i 

1 

B4 

1 

u 

|55 

35 

1 

!56 
1  

36 

i57 

1 

37 

1 

58 

38 

1 

,59 

39 

60 

30 

f— 

[ 

61 

51 

62 

32 

63 

33 

64 

34 

1 

16  5 

1 

35 

'66 

1 

36 

t— 

1 

67 

97 

68 

1 

i 

38 

6? 

! 

j     !  ; 
i     i  &9! 
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Addition  Combinations  Used  in  Proving  Subtraction 

PART  II 

Color  for  Examples 

Group   X,Iroquois, Pages  103-107 

Red 


0 


A 

3     4  5 


TABLE  II, Sect  ion  X 
7     8  9 


Color  for  Problems,. 


— 1 

0 

! 

1 

I 

1 

3 

l 

2 

3 

— 

3 

2 

— 

4 

1 

i 

5 

1 

i 

6 

1 

1 

l 

7 

1 

l 

8 

!  i 
I 

l 

9 

1 

4       0  1 

B 

2.3.4.5     6.7  8,9 

10 

■ 

! 

n 

I 

11 

12, 

i 

13 

14 

 1 

15 

16 

17 

18 

19, 

20 

21 

22 

23 

24 

40 


42 


45 


48 


49 


54 


5l£l 


63 


64 


72 


■* 

n 
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2 

3 

4 

5 

6 

7 

8 

9 

25 

1 

j 

26 

27 

28 

29 

30 

31 

j 

32 

33 

34 

35 

36 

37 

38 

39 

i 
j 

t 

0 

1 

2 

3 

4 

5 

6 

7 

8  9 

C 

 ,  ,  1  , 
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Addition  Combinations  Used  in  Multiplication 
PART  III 

Group  X, Iroquois,  Pages  103  -  107 

~  TABLE  II,  Sect  ion  X       Color  for  Problems, _Re<L 


Color  for  Exa.mpl  p.b,  Black 


+     0  123456789 


0123456789 


0 

j 

T 
X 

I 

2 

3 

4 

1 

2 

1 

-5 

6 

L_ 

1 

1 

7 

i 

j 

_a_ 

3 

2 

2 

9 

1 

4       0  1 

B 

2  3.4.5.6.7.8,9 

XO 

I 

i 

I 

( 

i 

i 

U 

12 

1 

1 

2 
1 

1 

13 

14 

15 

16 

2 

1 

1 

17 

18 

1 

13 

20 

1 

21 

1 

22 

23 

24 

2 

1 

1 

25 

i 

26 

27 

1 

i 

i 

 1 

28 

1 

1 
1 

1 

1 

29 

30 

31 

j 

32 

1 

I 

33 



34 

35 

36 

1 

1 

37 

38 

39 

0  123456789 


T 

I 

40  1 

1 



i — r  ■■ 

j 

1 

42 

45 

48 

49 

54 

 i 

56 

63 

64 

72 

c 


\ 


- 
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Group  XI  and  Drill 

Group  XI,  Iroquois  Arithmetic,  page  108,  includes  the  numbers 

whose  sums  are  2  or  12: 

127985346 
105.j34.79.86_ 

These  combinations  are  shown  in  red,  Table  1, section  XI,  page  52. 

The  drill  for  this  group,  Iroquois  Arithmetic,  pages  108  - 

120,  is  tabulated  in  Table  II- A,  B,  C,  section  XI,  page  53,  Table  III 

section  XI,  page  54,  Table  Il-A,  B,  section  XI,  page  55,  and  Table  IJ, 

section  XI,  page  56. 

Results  of  Tabulations  of  Group  XI 

Table  II-A,  section  XI,  page  53,  shows  that: 
94  primary  facts  have  been  taught, 
1  fact  is  used  which  has  not  been  taught 

1  fact  taught  has  not  been  used. 
Table  II-B,  section  XI,  page  53,  shows  that: 

8  decade  facts  have  been  taught, 
75  decade  facts  are  used  which  have  not  been  taught. 
Table  II-C,  section  XI,  page  53,  shows  that: 

0  facts  for  carrying  in  multiplication  have  been  taught. 

2  facts  are  used  which  have  not  been  taught. 
Table  III,  section  XI,  page  54,  shows  that: 

11  decade  facts  beyond  39+9,  not  needed  for  carrying  in 
multiplication  have  been  used. 
Table  II 7A,  bi  section  XI,  page  55,  shows  the  39  primary  and  1  decade 

combination  used  in  proving  subtraction. 
Tablell-A,  B,  section  XI,  page  56,  shows  the  7  primary  and  36  decade 
combinations  used  in  multiplication. 


1 


\ 
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TABLE  I, Section  XI 


TEACHING  GROUPS 

*  Group  XI, Iroquois,  Page  108 

Numbers  whose  sums  are  2  or  12 


Primary  or  First  Decade  Pacts 

A 


123  45  67  89 
0000000000 


12  345  67  89 
111111111 


3  4  5  6  7  8  9 
2  2  2  2  2  2  2 


3  4    5  6  7  8 
3  3  3  3  3  3  3 


4  5  6  7  8  9 
14  4  4  4  4  4 


5  6  7  8  9 
15  5  5  5  5 


6  7  8  9 
6  6  6  6 


7  8  9 
7  7  7 


8  9 
8  _8 

9 
9 


111  11  11  1 
[23456789 


3  3  3  3  3  3 
14  5  6  7  8  9 


0  0  0  0 
123456789 


2  2  2  2    2  2  2 

3  4  5  6  7  8  9 


4  4  4  4  4 

5  6  7  8  9 


5  5  5  5 

6  7  8  9 


6  6  6 

7  8  9 


7  7 

8  9 


B 


+ 

1 

2 

3 

4 

5 

6 

7 

8 

40 

i 

42 

45 

48 

49 

54 

1 

 1 

56 

63 

64 

72 

81 

* 

0 

1 

2 

3 

4 

5 

6 

7  8 

9 

10  i  j 

i    .  i 

11 

1 

12 

i 

8 

! 

13! 

7 

1 

14  1 

 1 

151 

16 

17 

1 

 1 

18 

1 
i 

19 

1 

1 
i 

20 

21 

22 

8 

1 

23 

f 

24 

1 

25 



26 
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Group  XII  and  Drill 

Group  XII,  Iroquois  Arithmetic,  pages  121  -  128,  includes 

the  numbers  whose  sums  are  1  or  11: 

198762345 
_02_3_45__98__7_6 

These  combinations  are  shown  in  red,  Table  I,  section  XII,  page  58. 

The  drill  for  this  group,  Iroquois  Arithmetic,  pages  121  -  128, 

is  tabulated  in  Table  II-A,  B,  C,  section  XII,  page  59,  Table  III, 

section  XII,  page  60,  Table  II,  A,  B,  section  XII,  page  61,  and 

Table  II-A, section  XII,  page  62. 

Results  of  Tabulations  of  Group  XII 

Table  II-A,  section  XII,  page  59,  shows  that: 

94  primary  facts  have  been  taught, 

6  are  used  which  have  not  been  taught, 

Table  II-B,  section  XII,  page  59,  shows  that: 

8  decade  facts  have  been  taught, 

79  are  used  which  have  not  been  taught. 

Table  II-C,  section  XII,  page  59,  shows  that: 

0  facts  for  carrying  in  multiplication  have  been  taught, 

1  fact  is  used. 

Table  III, section  XII,  page  60,  shows  that: 

8  decade  facts  beyond  39+9,  not  needed  for  carrying  in 
multiplication  have  been  used. 
Table  II-A,  B,  section  XII,  page  61,  shows  the  25  primary  and  2  decade 

combinations  used  in  proving  subtraction. 
Tablell-A,  section  XII,  page  62,  shows  the  3  primary  combinations  used 
in  carrying  in  multiplication. 
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TEACHING  GROUPS 

*  Group  XII,  Iroquois,  Page  121 

Numbers  whose  sums  are  1  or  11  + 


Primary  or  First  Decade  Facts 
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Group  XIII  and  Drill 
Since  the  study  of  combinations  was  completed  with  Group 
XII,  -  Table  I  will  be  omitted  in  the  remaining  analysis. 

The  drill  for  this  group,  Iroquois  Arithmetic,  pages  129  - 
137,  is  tabulated  in  Table  II-A,  B,  C,  section  XIII,  page  64,  and 
Table  ItA,  3,  C,  section  XIII,  page  66. 


Results  of  Tabulations  of  Group  XIII 

Table  II-A,  section  XIII,  page  64  shows  that: 
94  primary  facts  have  been  taught , 
4  primary  facts  are  used  which  have  not  been  taught. 
Table  II-B,  section  XIII,  page  64  shows  that: 
8  decade  facts  have  been  taught, 
118  decade  facts  are  used  which  have  not  been  taught. 
Table  II-C,  section  XIII,  page  64,  shows  that: 

0  facts  for  carrying  in  multiplication  have  been  taught. 
2  facts  are  used. 

Table  II-A,  B,  C,  section  XIII,  page  65,  shows  the  6  primary  and  18 
I  decade  combinations  used  in  carrying  in  multiplication. 
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Group  XIV  and  Drill 

The  drill  for  this  group,  Iroquois  Arithmetic,  pages  138- 
144,  is  tabulated  in  Table  II  -  A,  B,  section  XIV,  page  67,  and 
Table  II- B,  C,  section  XIV,  page  68. 


Results  of  Tabulations  of  Group  XTV 


Table  II-A,  section  XIV,  page  67,  shows  that: 
94  primary  facts  have  been  taught. 
5  primary  facts  are  used  which  have  not  been  taught. 
Table  II-B,  section  XIV,  page  67,  shows  that: 
8  decade  facts  have  been  taught, 
106  are  used  which  have  not  been  taught. 
Table  II-3,  C,  section  XTV,  page  68  shows  the  11  decade  combinations 
used  in  carrying  in  multiplication. 
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Addition  Combinations  Used  in  Milt ipli cation 
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Group  XV  and  Drill 

The  drill  for  this  unit,  Iroquois  .arithmetic ,  pages  145 
156,  is  tabulated  in  Table  II-A,  B,  section  XV,  page  70,  and 
Table  II-A,  B,  C,  section  XV,  page  71. 


Results  of  Tabulations  of  Group  XV 

Table  II-A,  section  XV,  page  70,  shows  that: 
94  primary  facts  hare  been  taught, 
6  are  used  which  have  not  been  taught. 
Table  II-B,  section  XV,  page  70,  shows  that: 
8  decade  facts  have  been  taught, 
142  are  used  which  have  not  been  taught. 
Table  II-A,  section  XV,  page  71,  shows  the  3  primary  combinations 
used  for  carrying  in  multiplication;    Table  II-B,  the 
14  decade  combinations  used  whose  sums  are  less  than  39 
+  9;  and  Table  II-C,  the  5  decade  combinations  used 
whose  sums  are  more  than  39+9. 
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Facts  Used  in  Drill  Material  for  Unit  XV 
PART  I 


Group  XV  f  Iroauois.  Pages  145  -  156 

TABUS  II,  Section  XV 
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Addition  Combinations  Used  in  Multiplication 

PART  II 


Group  XV,  Iroquois,  Pages  145  -  156 

TABLE  II, Section  XV 
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Group  XVI  and  Drill 

The  drill  for  this  group,  Iroquois  Arithmetic,  pages  157  -  186, 
is  tabulated  in  Table  II-A,  B,  section  XVI,  page  73,  Table  III, 
Section  XVI,  page  74,  and  Table  II-A,  B,  C,  section  XVT,  page  74. 

Results  of  Tabulations  of  Group  XVI 
Table  II-A,  section  XVI,  page  73,  shows  that: 
94  primary  facts  have  been  taught, 
2  are  used  which  have  not  been  taught. 
Table  II-B,  section  XVT,  page  73,  shows  that: 
8  decade  facts  have  been  taught, 
85  have  been  used  which  have  not  been  taught. 
Table  III,  section  XVI,  page  74,  shows  that: 

2  decade  facts  beyond  39+9,  not  needed  for  carrying  in 
multiplication  have  been  used. 
Table  II-A,  section  XVI,  page  76,  shows  the  77  primary  combinations 
used  for  carrying  and  totaling  partial  products  in  multi- 
plication; Table  II-B,  the  79  decade  combinations  used 
whose  sums  are  less  than  39+9;  and  Table  II-C,  the 
decade  combinations  used  whose  sums  are  more  than  39  +  9. 
Page  75  shows  the  method  of  obtaining  the  addition  combinations 
used  in  multiplication  examples  which  have  nore  than  a  one  place 
multiplier.    The  examples  used  are  on  page  180  of  the  Iroquois 
Arithmetic.    The  combinations  are  a  part  of  those  tabulated  in 
Table  II,  page  76. 


Facts  Used  in  Drill  Material  for  Unit  XVI 
PART  I 

Color  for  Examples ,2i^iL 

Group    XVI,  Iroquois,  Pap;es  157  -  186 

Color  for  Problems 

A  TABLE  II, Section  XVI 
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Iroquois 


Facts  beyond  39+9  Used  in  Drill  Material  for  Unit  XVI 
TABLE  III,  Section  XVI 
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Method  of  Obtaining  the  Addition  Combinations  Used  in  Multiplication 
Examples  on  Page  180  of  the  Iroquois  Arithmetic 
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*  Addition  combinations  used  in  carrying. 

§  Addition  combinations  used  in  adding  partial  products, 
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Addition  Combinations  Used  in  Multiplication 

PART  II  Color  for  Examples  ,J*k££_ 

Group  XVI,  Iroquois,  3,57  _  186 

Color  for  Problems 
TABLE  II, Section  XVI 

A 


p 

i  1 

1 0 

xvy 

g 

«J 

4. 

,.,1 

0 
0 

T 
x 

X  _ 

0 

0 

1 

7 

5 

xc 

.  .1 

1  A 

JL«i 

n 

1 

J> 

1  A 

Q 

y 

1 

el— 

4 

1 

2 

3 

8 

4 

3 

1 

X 

1 

X 

O 

-L 

0 

S 

3 

3 

6 

6 

1 

2 

2 
1 

3 

1 

1 
1 

1 

4 

3 

2 

7 

5 

l 

1 

X 

1 

1 

3 

1 

7 

3 

2 

1 
I 

fi 

3 

6 

a 

6 

3 

9 

a 

7 

4 

1 

1 

1 

1 

2 

1 

7 

1 

4 

1 

3 

2 

1 

1 



2 

1 

1 

1 

8 

4 

5 

3 

7 

1 

10 

2 

7 

1 

2 

6 

2 

1 

1 

2 

9 

2 

5 

1 

6 

1 

2 

2 

1 

3 

3 

2 

j 

2 

B 

4 

0 

1 

2 

3 

4 

5 

6 

7 

8  1  9 

— 1 
10 

, — , 

— 1 

A 
w 

O 

1 

1 

X 

1  | 
1 

1  



1 

1 

1 

1 

11 

1 

1 



 1 

1 

12 

10 

1 

4 

1 

13 

\ 
1 

1 

14 

3 

2 

1 

1 

 1 

15 

3 

1 

1 

1 

1 

16 

p 

3 

X 

1 

2 

cr. 
O 

X 

17 

18 

1 

4 

1 

2 

2 

2 

X 

1 

1 

19 

20 

1 

1 

1 

2 

1 

1 

21 

0 

.  td 

3 

1 

22 

23 

24 

4 

5 

2 

1 

1 

0 

1 

2 

3 

4 

5 

6 

7 

8  9 

25 

1  

1 

1 

l 

1 

26 

— 1 — 

27 

1 

1 

2 

1 

1 

2 

28 

2 

1 

1 

4 

1 

1 

3 

i 

29 



30 

1 

1 

1 

1 

31 



32 

1 

1 

2 

1 

1 

1 

1 

33 

34 



35 

1 

1 

1 

1 

T 

JL 

0  0 

1 

2 

3 

1 

1 
x 

1 
1 

37 

38 

39 

0 

1 

2 

3 

4 

5 

£ 
O 

7 

8  9 

C 

1  1 

40 

1 

1 

3 
— J — 

1 

1 

42 

1 

2 

1 

L-XJ 

2 

1 

45 

1 

1 

1 

1 

1 

1 

48  j 

1 

3 

1 

1 

1 

49 

1 

1 

X 

54 

1 

2 

1 

2 

1 

56 

2 

1 

3 

2 

1 

3 

63 

2 

3 

1 

2 

1 

64 

2 

1 

2 

72 

1 

2 

1 

3 

81 

1 

2 

V 

\ 


SUMMARY 


Table  A: 

94  primary  facts  have  been  taught, 
100  primary  facts  hare  been  used. 

The  drill  work  in  the  primary  facts  is  quite  evenly  dis- 
tributed although  four  of  the  difficult  facts  have  had  the  least 
drill.      These  four  are  as  follows:  0+0,  0+7,  0+8,  0+9. 

Table  B: 

8  decade  facts  taught,  up  to  39+9, 
276  decade  facts  used  up  to  39+9. 

Table  C : 

0  facts  necessary  for  carrying  in  multiplication  are  taught. 
60  facts  necessary  for  carrying  in  multiplication  are  used, 
The  facts  used  in  drill  as  shown  in  this  table  are  beyond 
social  and  business  usage  and  therefore  should  not  have  ocourred  in 
the  drill  service. 

Table  D: 

0  combinations  beyond  social  and  business  usage  are  taught, 
92  combinations  beyond  social  and  business  usage  are  used, 

The  combinations  used  in  this  table  are  beyond  business  and 
social  usage  and  therefore  should  not  be  used  in  the  drill  service. 
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TABLE  I  Iroquois 
SUMMARY 

TEACHING  GROUPS 
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THE  FOLLOWING  ANALYSIS  COVERS  THE  ADDITION 
DRILL  IN 

100$  ACCURACY  IN  THE  FUNDAMENTALS  OF  ARITHMETIC 

ADDITION 

by 

GUY  M.  WILSON 
Preliminary  and  Experimental  Edition 
published  by 

THE  UNIVERSITY  PUBLISHING  COMPANY 
NEW  YORK  CITY 
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Analysis  of  the  Addition  in  100$  Accuracy  in  the  Fundamentals  of 

Arithmetic 
Purpose 

This    analysis  is  for  the  purpose  of  finding  out  the  following: 

1.  The  teaching  groups. 

2.  The  number  of  combinations  taught  and  their  frequency. 

3.  Whether  the  facts  taught  precede  their  occurrence  in 
examples . 

4.  The  process  steps  taught. 

5.  Whether  the  process  steps  taught  precede  their  occurrence 
in  examples. 


Explanation  of  Method 
Three  different  tables  are  used  for  each  teaching  group. 
Table  IV  shows  the  teaching  groups. 
Table  V  shows: 

1.  The  frequency  of  these  combinations  in  drill  examples 
and  problems  for  this  group. 

2.  The  combinations,  if  any,  that  have  preceded  the  group 
teaching. 

3.  The  combinations,  if  any,  that  have  been  studied  and 
have  not  been  included  in  drill  work. 


i 
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In  this  table  the  combinations  are  tabulated  in  three 
groups : 

A.  The  100  primary  combinations 

B.  The  300  decade  combinations  to  39  +  9 

C.  The  80  combinations  needed  for  carrying  in 
multiplication. 

Table  VI  shows  the  comb inat ions ,  if  any,  beyond  the  limits  of 
those  needed  for  social  and  business  usage,  namely, 
those  from  40  +  1  to  99  +  9  with  the  exception  of 
those  needed  for  carrying  in  mult iplication ,  which 
have  already  been  recorded  in  Table  II. 
Pages  2  to  5  inclusive  contains  the  authors  detailed  intro- 
duction to  the  work  in  the  book.      This  introduction  is  commented 
upon  on  page  84  of  this  analysis. 

In  Table  I  the  teaching  combinations  are  in  red  and  read  from 

the  bottom  up.      The  combinations  used  are  recorded  in  Table  V, 

0  12 

the  primary  group  "A"  which  are  read  from  left  to  top  as ;  0_     ()  _0; 

the  decade  in  group  "B"  v;hich  are  read  from  left  to  top  as:  0      1  2. 

11    12  13 

The  number  in  each  square  indicates  the  frequency  of  use  of  the  com- 
binations represented  by  the  square.      The  black  figures  indicate 
combinations  used  in  examples  and  the  red  figures  the  combinations 
used  in  problems. 

There  are  no  problems  in  this  book  so  there  will  be  no  red 
figures . 
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In  the  introduction  of  the  book  the  author  goes  into  great 
detail  and  explains  quite  clearly  the  purpose  of  the  book  and  his 
new  ideas  in  the  teaching  of  arithmetic. 

He  first  tells  of  the  development  of  the  book  and  its  successful 
tryout  in  a  large  city.    He  then  goes  on  to  explain  the  step  by  step 
teaching  process  that  should  be  followed  with  emphasis  upon  one 
hundred  percent  accuracy  rather  than  on  material. 

He  next  explains  the  facts  in  addition.    He  claims  there  are 
one  hundred  primary  facts,  three  hundred  decade  facts  up  to  39  +  9, 
and  eighty  additional  decade  facts  needed  in  carrying  in  multipli- 
cation.   At  this  point  the  author  should  have  suggested  that  the 
reader  should  read,  "What  Arithmetic  Shall  We  Teach",  by  Guy  M.Wilson. 
This  would  have  thrown  more  light  on  how  he  arrived  at  his  conclusion 
as  to  the  number  of  facts  or  combinations  that  should  be  taught.  He 
might  have  added  further  clearness  at  this  point  if  he  had  explained 
what  he  meant  by  facts  or  combinations. 

The  next  step  in  the  explanation  brought  out  the  importance  of 
the  process  steps  as  part  of  the  teaching  program.    The  author  then 
listed  his  seven  steps,  and  briefly  stated  the  importance  of  creating 
and  sustaining  pupil  interest  in  teaching.    At  this  point  the  author 
should  have  suggested  that  the  reader  might  get  a  better  understanding 
of  motivation  if  he  would  read,  "Motivation  of  School  Work"  by  Wilson 
and  Wilson. 

The  introduction  was  brought  to  a  close  by  the  discussion  of 
systematic  drill,  systematic  procedure,  an  explanation  of  the  grouping 
of  the  facts  for  teaching,  and  the  author's  idea  of  a  good  fact  drill 
service. 
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Group  I 

Group  I,  page  10  in  the  text,  includes  the  following  primary- 
combinations  : 

34326  49521 
_2       _5       _9       _2        4  6_       _3        4        3_  1. 

These  are  shown  in  red  on  Table  I-A.    They  are  read  from  the 
bottom  up  as  explained  on  page   ii  . 

Group  I  also  contains  30  decade  combinations.    These  are  shown 
by  red  triangles  on  Table  IV-B, section  I.      They  are  read  from  left 
to  top  as:  13  +  2,  14  +  6,  etc. 

The  drill  work  for  this  group  is  tabulated  on  Table  V, section  I, 
page  87  .      The  red  triangles  placed  in  the  squares  indicate  the  c  om- 
binations  included  in  this  teaching  group.      That  is,  they  are  the 
combinations  shown  on  Table  IV, section  I, page  86  .      They  are  the 
only  combinations  which  should  be  used  since  they  are  the  only  ones 
which  have  been  taught. 

Results  of  Tabulations  of  Group  I. 

Table  V-A, section  I,  page  87  shows  that: 
10  primary  facts  have  been  taught 
0  primary  facts  have  been  used  which  have  not  been  taught. 
Table  V-B, sect ion  I,  shows  that: 

30  decade  facts  have  been  taught 
0  decade  facts  have  been  used  which  have  hot  been  taught. 
Table  V-C ,  shows  that: 

13  higher  decade  facts  have  been  taught. 
0  higher  decade  facts  have  been  used. 
Table  VI,  shows  that: 

0  higher  decade  facts  have  been  used  beyond  social  and  business 
usage. 
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TABLE  IV,  Section  I 
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TABLE  VI  Section  I 
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Group  II  and  Drill 

Group  II,  page  12  in  the  text,  includes  the  following  primary 

combinations : 

34322  89606 

_6       _9        3        6_       8  2_       4       _2       £  3_ 

These  are  shown  in  red  on  Table  V-A, section  II,  The  first  teach- 
ing group  is  also  shown  in  this  table  but  tabulated  in  black. 

Group  II  also  contains  30  decade  combinations.      These  are  shown 
by  red  triangles  on  Table  V-B, section  II, 

The  drill  work  for  this  group,  text  pages  12  and  13,  is  tabulated 
on  Table  V-A,  B,  C,  section  II  page    92,        The  combinations  in  Table 
V-C, section  II  indicate  those  needed  for  carrying  in  multiplication 
beyond  39  +  9.    The  combinations  beyond  39+9  with  the  exception  of 
those  needed  for  carrying  in  multiplication  are  tabulated  in  Table 
VI,  section  II  page  93, 

The  black  triangles  on  Table  V  indicate  the  combinations  pre- 
viously taught. 

Results  of  Tabulations  of  Group  II 
Table  V-A, section  II  page  92  shows  that: 
20  primary  facts  have  been  taught , 
0  primary  facts  have  been  used  that  have  not  been  taught. 
Table  V-B, section  II  page  92  shows  that: 

30  decade  facts  have  been  taught  in  this  group, 
30  decade  facts  have  been  taught  in  the  previous  group, 
0  decade  facts  are  used  which  have  not  been  taught. 
Table  V-C,  section  II  page  92  shows  that: 

22  higher  decade  combinations  have  been  taught, 
0  higher  decade  combinations  have  been  used. 
Table  VI, sect ion  II  page  93  shows  that: 

0  decade  facts  beyond  social  usage  have  been  taught, 
0  decade  facts  beyond  39+9  have  been  used. 


t 
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Table  V-B,  section  II  page  92 

All  the  decade  combinations  up  to  39  +  9  hare  been  taught. 
In  this  table  I  have  allowed  the  author  credit  for  his  teaching 
combinations  as  drill  combinations  also.    This  allowance  is  made 
on  account  of  the  fact  that  he  intends  to  teach  them  and  yet  lists 
them  as  drill  and  without  answers.      Taking  these  facts  into 
consideration,  it  is  only  fair  that  this  allowance  should  be  made. 

If  we  did  not  make  this  allowance,  we  would  have  to  subtract 
one  from  each  figure  in  every  square  in  this  table.    If  we  do  this, 
then  the  author  has  failed  to  use  many  of  these  decade  combinations 
in  the  drill  service.    This  would  then  be  the  weakest  point  in  the 
whole  drill  service  according  to  the  author's  aims. 
Table  V-C,  section  II  page  92 

In  this  table  the  author  has  been  allowed  credit  for  his 
teaching  combinations  as  drill  work  as  no  answers  are  given  and  it 
is  impossible  to  use  these  combinations  in  addition.      They  occur 
in  multiplication  problems  only  providing  we  keep  within  the 
social  and  business  usage  bounds  that  the  author  sets  up  in  his 
introduction. 

Table  VI,  section  II  page  93 

This  table  is  blank  because  the  author  claims  that  these  com- 
binations are  beyond  social  and  business  usage  limits  as  he  has  set 
them  up  in  his  introduction.    He  has  not  al loved  his  drill  service 
to  extend  into  these  combinations  in  accordance  with  his  aims. 
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A 


+  0123456789 


0 

0000000000 


111111111 

I 


3  6  8 

2  2  2  2  2  2  2 


6  9 
3  3  3  3  3  3  3 


5  6 

14  4  4  4  4  4 


5  5  5  5  5 


6  6  6  6 


7  7  7 


8  8 


23456789 


4  5  6  7  8  9 
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0 
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49 
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X 

X 
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 1 

56 

X 

X 

X 

63 

X 

X 

64 

X 

X 

72 

X 

X 

81 

X 

*  New  group  in  red, 

Cumulative  groups  in  black. 
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1 
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76 
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■ 
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f 
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b 
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Group  III 

Group  III,  in  the  text,  page  14  includes  the  following  combinations 

2845738643 
±6±§.37_5_82£ 

These  are  shown  in  red,  Table  IV, section  III  page    95.       The  preceding 

groups  are  shown  in  black.    The  teaching  tables  are  always  cumulative. 

They  show  all  the  primary  combinations  that  have  been  taught. 

The  drill  work  for  this  group,  pages  14  and  15  in  the  text,  is 

tabulated  on  Table  V-A,  B,  C,  section  III  page  96  and  Table  VI, page  97  . 


Results  of  Tabulations  of  Group  III 

Table  V-A, section  III  page  96  shows  that: 
30  primary  facts  have  been  taught, 
0  primary  facts  have  been  used  which  have  not  been  taught. 
Table  V-B, section  III  page  96  shows  that: 
90  decade  facts  have  been  taught, 
0  decade  facts  have  been  used  which  have  not  been  taught. 
Table  V-C, section  III  page  96  shows  that: 

33  facts  needed  for  carrying  in    multiplication  have  been 
taught , 

0  higher  decade  facts  have  been  used. 
Table  VI, section  III  page  97  shows  that: 

0  higher  decade  combinations  have  been  used. 
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*  New  group  in  red, 

Cumulative  groups  in  black. 
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Group  IV 

Group  IV,  in  the  text,  page  16,  includes  the  following  com- 
binations : 

2657583750 

These  are  shown  in  red  on  Table  IV-A,  page  99  • 

The  drill  work  for  this  group,  pages  16  and  17  in  the  text,  is 
tabulated  on  Table  V-A,  B,  C, sect ion  IV  pagelOO  aid  on  Table  VI, 
section  IV  page  101. 


Results  of  Tabulations  of  Group  IV 

Table  V-A,  section  IV,  prpelOO  shows  that: 

40  primary  facts  have  been  taught, 

0  primary  facts  have  been  used  which  have  not  been  taught. 
Table  V-B,  section  IV,  page  100  shows  that: 
120  decade  facts  have  been  taught , 
0    decade  facts  have  been  used  that  have  not  been  taught. 
Table  V-C,  section  IV,  page  100  shows  that: 

41  higher  decade  facts  needed  for  carrying  in  multiplication 
have  been  taught , 

0  higher  decade  facts  have  been  used. 
Table  VT, section  IV,  page  101  shows  that: 

0  combinations  beyond  social  and  business  usage  are  taught, 
0  combinations  beyond  social  and  business  usage  are  used. 


« 
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*  New  group  in  red., 

Cumulative  groups  in  black. 
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Group  V 

Group  V,  in  the  text,  page  18,  includes  the  following  primary 
combinations : 

7674689291 

These  are  shown  in  red  on  Table  IV, section  V  page  103  • 

The  drill  work  for  this  group,  pages  18  and  19  in  the  text,  is 
tabulated  on  Table  V,-A,  B,  C,  section  Y  page  104  and  on  Table  VI, 
section  VI,  page  105  . 


Results  of  Tabulations  of  Group  V 

Table  V-A,  section  V  page  104    shows  that: 
50  primary  facts  have  been  taught, 
0  primary  facts  have  been  used  which  have  not  been  taught. 
Table  V-B,  section  V  page  104  shows  that: 
150  decade  facts  have  been  taught , 

0  decade  fact  has  been  used  which  has  not  taught. 
Table  V-C ,  section  Vypage  104  shows  that : 

47  higher  decade  facts  needed  in  carrying  in  multiplication 

have  been  taught , 
0  higher  decade  facts  have  been  used. 
Table  VI, section  V  page  105  shows  that: 

0  combinations  beyond  social  and  business  usage  are  taught, 
0  combinations  beyond  social  and  business  usage  are  used. 
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Group  YI 

Group  VI,  in  the  text,  page  20,  includes  the  following  primary 
combinations : 

7359927149 
1122195930 

These  are  shown  in  red  on  Table  IV, section  VItpage  107. 

The  drill  work  for  this  group,  pages  20  and  21  in  the  text,  is 

tabulated  on  Table  V-A,  B,  C,  section  VI  pagel08  and  on  Table  VI, 

section  VI  p?!ge  109. 

Results  of  Tabulations  of  Group  VI 

Table  V-A,  section  VI  pagel08  shows  that : 
60  primary  facts  have  been  taught, 

0  primary  facts  have  been  used  which  have  not  been  taught. 
Table  V-B,  section  VI  page  108  shows  that: 
180  decade  facts  have  been  taught, 

0  decade  fact  has  been  used  which  has  not  been  taught. 
Table  V-C, section  VI  page  108  shows  that: 

53  higher  decade  facts  needed  in  carrying  in  multiplication 
have  been  taught, 
0  higher  decade  fact  has  been  used. 
Table  VI, section  VI  page  109  shows  that: 

0  facts  beyond  social  and  business  usage  are  taught, 
0  facts  beyond  social  and  business  usage  are  used. 
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Group  VII 

Group  VII,  in  the  text,  page  22,  includes  the  following 

primary  combinations : 

8967981560 
8±5189_7_6_9_9_ 

These  are  shown  in  red  on  Table  IV, section  VII,  page  111. 

The  drill  work  for  this  group, pages  22  and  23  in  the  text, 

is  tabulated  on  Table  V-A,  B,  C,  sect  ion  VII,  pagell2  and  on  Table 

VI, section  VII,  page  113  • 

Results  of  Tabulations  of  Group  VII 

Table  V-A,  section  VII,  page  112  shows  that: 
70  primary  facts  have  been  taught, 
0  primary  facts  have  been  used  which  have  not  been  taught. 
Table  V-B,  section  VII,  page  112  shows  that: 
210  decade  facts  have  been  taught, 

0  decade  facts  have  been  used  which  have  not  been  taught. 
Table  V-C ,  section  VII,  page  112  shows  that: 

57  higher  decade  facts  needed  for  carrying  in  multiplication 
have  been  taught, 
0  higher  decade  facts  have  been  used. 
Table  VI, section  VII,  page  113 shows  that: 

0  facts  beyond  social  and  business  usage  are  taught, 
0  facts  beyond  social  and  business  usage  are  used. 
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Group  VIII 

Group  VIII,  in  the  text,  page  24,  includes  the  following 

pr  im  ary  c  omb  i  nat  i  ons : 

1572831498 
§i±138        2_  7_5_l 

These  are  shown  in  red  on  Table  IV, section  VIII,  page  115. 

The  drill  work  for  this  group,  pages  24  and  25  in  the  text,  is 

tabulated  on  Table  V-A,  B,  C,  section  VIII  page  116  and  on  Table  VI, 

section  VIII,  page  117  . 


Results  of  Tabulations  of  Group  VIII 

Table  V-A, section  VIII,  pagell6  shows  that: 
80  primary  facts  have  been  taught, 
0  primary  facts  have  been  used  which  have  not  been  taught. 
Table  V-B, section  VIII,  pageH6  shows  that: 
240  decade  facts  have  been  taught, 

0  decade  facts  have  been  used  which  have  not  been  taught. 
Table  V-C,  section  VIII,  page  116  shows  that: 
67  higher  decade  facts  have  been  taught, 
0  higher  decade  facts  have  been  used. 
Table  VI, section  VIII,  page  117  shows  that: 

0  facts  beyond  social  and  business  usage  are  taught, 
0  facts  beyond  social  and  business  usage  are  used. 
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TABLE  V    Section  VIII 
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Group  IX 

Group  IX,  in  the  text,  page  26,  includes  the  folloY/ing  primary- 
combinations  : 

2035001104 
01IP_±2035_0_ 

These  are  shown  in  red  on  Table  IV,  section  IX, page  119. 

The  drill  work  for  this  group,  pages  26  and  27  in  the  text,  is 

tabulated  on  Table  V-A,  B,  C,  section  IX,  page  120  and  on  Table  VI, 

section  IX,  page  121  . 

Results  of  Tabulation  of  Group  IX 

Table  V-A,  section  IX,  page  120  shows  that: 
90  primary  facts  have  been  taught, 
0  primary  facts  have  been  used  which  have  not  been  taught, 
Table  V-B,  section  IX,  page  120 shows  that: 
270  decade  facts  have  been  taught, 

0  decade  facts  have  been  used  which  have  not  been  taught. 
Table  V-C,  section  IX,  page  120  shows  that: 
73  higher  decade  facts  have  been  taught, 
0  higher  decade  facts  have  been  used, 
Table  VI, section  IX,  page  121  shows  that: 

0  facts  beyond  social  and  business  usage  are  taught, 
0  facts  beyond  social  and  business  usage  are  used. 
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Group  X 

Group  X,  in  the  text,  page  28,  includes  the  following  primary 
combinations : 

6174805010 

These  are  shown  in  red  on  Table  IV,  section  X,  page  123. 

The  drill  work  for  this  group,  pages  28  and  29  in  the  text,  is 
tabulated  on  Table  V-A,  B,  C,  section  X,  page  124  and  on  Table  VI, 
,  section  X,  page 125  . 

Results  of  Tabulations  of  Group  X 

Table  V-A,  section  X,  pagel24  shows  that: 
100  primary  facts  have  been  taught , 
0  primary  facts  have  been  omitted. 
Table  V-B,  section  X,  page  124  shows  that: 
300    decade  facts  have  been  taught, 
0  decade  facts  have  been  omitted. 
Table  V-C,  section  X,  pagel24  shows  that: 

80  higher  decade  facts  have  been  taught, 
0  higher  decade  facts  have  been  omitted  within  social  and 
business  usage. 
Table  VI,  section  X,  page  125  shows  that: 

0  facts  beyond  social  and  business  usage  are  taught, 
0  facts  beyond  social  and  business  usage  are  used. 
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SUMMARY 

The  summary  table  on  page  127  shows  the  following: 
Table  A: 

100  primary  facts  up  to  9  +  9  have  been  taught. 

100  primary  facts  up  to  9  +  9  have  been  used. 

The  drill  work  in  the  primary  facts  is  quite  evenly  dis- 
tributed. 

Table  B: 

200  secondary  facts  up  to  39  +  9  have  been  taught. 
200  primary  facts  up  to  39  +  9  have  been  used. 
Table  C: 

80  secondary  facts  beyond  39+9  needed  in  multiplication 

have  been  taught. 
80  secondary  facts  beyond  39+9  needed  in  multiplication 

have  been  used. 

The  facts  shown  in  this  table  are  used  in  carrying  in 
multiplication. 
The  summary  table  on  page  128  shows  the  following: 

0  secondary  facts  beyond  social  usage  have  been  taught. 
0  secondary  facts  beyond  social  usage  have  been  used. 
The  drill  facts  have  been  taken  up  in  ten  teaching  steps.     In  every 
case  the  facts  have  not  been  used  until  after  they  have  been  taught. 
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TABLE  V    Section  XI 
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Analysis  of  the  Addition  in  the  Strayer-Upton 

Ari  thmetic 
Book  I 
Purpose 

This  Analysis  is  for  the  purpose  of  finding  out  the  following: 

1.  The  teaching  groups. 

2.  The  number  of  combinations  taught  and  their  frequency. 

3.  Whether  the  facts  taught  precede  their  occurrence  in 
examples. 

4.  The  process  steps  taught. 

5.  Whether  the  process  steps  taught  precede  their  occurrence 

in  examples. 


Explanation  of  Method. 
Three  different  tables  are  used  for  each  teaching  group. 
Table  VII  shows  the  teaching  group. 
Table  VIII  shows: 

1.  The  frequency  of  these  combinations  in  drill  examples 
and  problems  for  this  group. 

2.  The  combinations,  if  any,  that  have  preceded  group 
teaching. 

3.  The  combinations,  if  any,  that  have  been  studies  and 
have  not  been  included  in  drill  work. 
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In  this  table  the  combinations  are  tabulated  in  three 
groups : 

A.  The  100  primary  combinations, 

B.  The  300  decade  combinations  up  to  39  +  9, 

C.  The  80  combinations  needed  for  carrying  in  multi- 
plication. 

Table  IX  shows  the  combinations,  if  any,  beyond  the  limits  of 
taose  needed  for  social  and  business  usage,  namely,  those  from 
40  plus  1  to  9,  to  99  plus  1  to  9  with  the  exception  of  those 
needed  for  carrying  in  multiplication,  which  have  been  already 
recorded  in  Table  II. 

Pages  1  to  7  inclusive  contains  counting,  games,  exercises, 

etc.,  used  as  introductory  work  to  show  the  pupil  the  uses  of 

number  and  a  need  for  knowing  combinations  and  processes. 

Since  the  work  is  introductory  to  the  teaching  group,  Table  VII, 

section  0  is  omitted.      The  combinations  used  are  recorded  in 

Table  VIII,  section  0  page  133  ,  the  primary  group  wAn  which  are 

0      0  2 

read  from  left  to  top  as:    0     3      1:  the  decade  in  group  WBW 
are  read  in  the  same  manner.      The  number  in  each  square  in- 
dicates the  frequency  of  use  of  the  combination  represented  by 
that  square.    The  black  figures  indicate  the  combinations  used 
in  examples  and  the  red  figures  indicate  the  combinations  used 
in  problems. 


r. 
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Group  Introductory  Strayer-Upton 
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Group  I  and  Drill 

Group  I,  page  8  in  the  text,  includes  the  primary  combinations  which 
have  a  sum  of  10: 

48161450101272302938103 
1£II00584    3_  830^201051_241 

60515754318330120620103 
1106_^11.307_036_5_54^05^9_7^7^ 

437220547619642245 
iiM!IMi231218244 

These  are  shovm  in  red  in  Table  VTI-A.    They  are  read  from  the  bottom  up 

as  2  +  4;  2  +  8;  1  +  1.       (Page  135  ) 

The  drill  work  for  this  group  which  is  found  in  the  arithmetic ,  pages 

8,  9,  &  19,  is  tabulated  in  Table  VIII,  section  I,  page  136.    The  red 

triangles  placed  in  the  squares  indicate  the  combinations  included  in 

this  teaching  group.    That  is,  they  are  the  combinations  shown  in  Table 

VII,  section  I,  page  135.      They  ar    the  only  combinations  which  should  be 

used  since  they  are  the  only  ones  which  have  been  taught. 

Results  of  Tabulations  of  Group  I 

Table  VIII-A,  section  I,  page  136  shows  that: 

64  primary  facts  have  been  taught 

0  primary  facts  have  been  used  which  have  not  been  taught, 

16  primary  facts  have  been  taught  which  have  not  been  used  in  the 

drill. 

Table  VIII-B,  section  I,  page  136  and  Table  VIII-C,  section  I,  page  136 
show  that : 

0  decade  facts  have  been  taught 

0  decade  facts  have  been  used 
Table  IX,  section  I,  page  137  shows  that: 

0  higher  decade  facts  have  been  taught 

0  higher  decade  facts  have  been  used. 
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TABLE  VII  Section  I 
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TABLE  IX  Section  II 
Group  II  Strayer-Upton 


+  0123456789  *-  01234567:89 
— i  1  ;  1  !  :  :  i — rl  S  1  t  T  *  i  5  * — 


f 

;4o 

i 

1 

i 

70 

1  

■ 

i —  ■ 

|41 

i 
i 

71 

1 

42 

72 

143 

73 

'44 

! 
1 

74 

45 

1 

i 

75 

46 

1  

1 

76 

i 

!47 

1  1 

1 

77 

•48 

78 

i49 

j 

j 

79 

i 

:50 

—  

T 

80 

151 

31 

. — 

i 

i52 

32 

! 

153 

33 

I 

i 

,54 

54 

i 

j55 

85 

I 

j 

;56 
i — 

36 

i57 

37 

! 

158 

38 

1 — 
59 

39 

60 

?0 

61 

I — 
31 

62 

92 

63 

 1 

33 

64 

34 

65 

35 

1 

66 

36 

67 

3  "7 

3  / 

! 

68 

38 

69 

1 

99 
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Group  II  and  Drill 

Group  II,  Strayer-Upton  Arithmetic,  page  25  includes  the  follow- 
ing combinations: 

928393748494657585 
iLl£83_9_47_484£5_jj5__75_8 

These  are  shown  in  red,  Table  VII-A,  section  II,  page  140.      The  first 

teaching  group  is  also  shown  in  this  table  but  tabulated  in  black. 

The  drill  work  for  this  group,  Strayer-Upton  Arithmetic  pages 

25  and  26,  is  tabulated  in  Table  VIII-A,  B,  C,  section  II  page  141. 

The  combinations  in  Table  VIII-C .section  IIf  indicate  those  needed  in 

carrying  in  multiplication  beyond  39+9.    The  combinations  beyond  39+9 

with  the  exception  of  those  needed  for  carrying  in  multiplication  are 

tabulated  in  Table  IX,  section  II,  page  142.    The  black  triangles  in 

Table  II,  section  II  indicate  the  combinations  previously  taught. 

Results  of  Tabulations  of  Group  II 
Table  VIII-A,  section  II,  page  141  shows  that: 
82  primary  facts  have  been  taught, 

1  primary  fact  has  been  used  which  has  not  been  taught , 

2  new  primary  facts  have  not  been  used  in  the  drill  work. 
Table  VIII-B,  section  II,  page  141  shows  that: 

0  decade  facts  have  been  taught, 

1  decade  fact  has  been  used  which  has  not  been  taught 
Table  IX,  section  II,  page  142  shows  that: 

0  decade  combinations  beyond  39+9  are  taught, 
0  decade  combinations  beyond  39+9  are  used. 
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TABLE  VII  Section  II 


TEACHING  GROUPS 


*  Group  11  Strayer-Upton 


Primary  or  First  Decade  Facts 

A 


1    2  3    4  5  6 

0  0  0  0  0  0 


7  8  9 

0  0  0  0 


12  3 
111 


4  5 
1  1 


6  7  8 
111 


I  3    4  5  6 
2  2  2  2 


7  8 
2  2 


3  4  5  6  7 
3  3  3  3  3 


o  t 

3  3 


4  5 
14  4 


6  7  8 
4  4  4 


5  : 
15  5 


7  8 
5  5 


6  6  6  6 


7  7  7 


8  8 


0  0 

1  2 


1  1 

!2  3 


2  2 

3  4 


3  3  3  3  3  3 
14  5  6  7  8  9 


0  0  0 
3  4  5 


0  0 
6  7 


111 
4  5  6 


1  1 
7  8 


2  2  2  2 
5  6  7  8 


4  4  4 

5  6  7 


4 

8  9 


o  o 
6  7 


5 

8  9 


7  8  9 


8  9 


0  0 
8  9 


0 


B 


2     3     4     5     6     7  8 


10  ii 

| 

1' 

i 
i 

11 

1 

M-4 

1 

13  J 

14! 

i 

1  5 

16! 

1  7  i 

_L  ( 

i 

18 

j 

19 

____ 

i 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

i 

36 

371 

38, 

i 
1 

39  !| 

1  ,  , 

1 

+ 

1 

2 

3 

4 

5 

6 

7 

8 

40 

1 

42 

i 

45 

48 

49 

54 

 1 

56 

63 

1 

64 

72 

81 

*  New  group  in  red, 

Cumulative  groups  in  black. 


i. 
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i 
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Page  25 
-     0  1 


-  26 


TABLE 
Group  II 
23456789 


IX  Section  II 

Strayer-Upton 
*     0     1  2 


J  ^  ■  — 
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! 

i 

i 

i 

i 

41 

i — 

i 

i 

! 

42 

i 

— i — 

* 

i 

:43 

:44 

M 

1 

i — 1 

45 

!46 

i 

•47 

— 

48 

49 

50 

51 

52 

53 

— 

54 

55 

l 

fee 

157 

58 

59 

60 

61 

62 

— i 

63 

— I 

— 

64 

165 

| — 

i 

67 

68 

< 

69 

i 

T 


Hi 


mi 


hi 


173 


74 


75 


76 


77 


78 


179 


80 


31 


32 


B3 


85 


B6 


37 


38 


39 


90 


91 


92 


93 


94 


95 


96 


97 


£8 
j}9 


4     5     6     7  ,  8  9 
— t  
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Group  III  and  Drill 

Group  IH,  Strayer-Upton  Arithmetic,  page  27  in  the  text,  includes 

the  following  combinations : 

956768696787979889 
5_   _9  ^_6^186._9J77.91J8^©1 

These  are  shown  in  red,  Table  VIII-A,  section  III,  page  147  .    The  preceding 
groups  are  shown  in  black.      Table  VII,  is  cumulative  always  showing  every 
combination  which  has  been  taught. 

The  drill  work  for  this  group,  Strayer-Upton  Arithmetic  covers  many 
pages.    It  is  therefore  necessary  to  divide  the  work  up  into  six  parts. 
Table  I  will  be  omitted  from  now  on  as  the  author  has  finished  his  teaching 
groups. 

PART  I 

Results  of  Tabulation  of  Group  III 
Table  VIII-A,  section  I II, page  148 shows  that: 
100  primary  facts  have  been  taught, 

2  new  primary  facts  have  not  been  used  in  the  drill 
Table  VIII-B,  section  III,  page  ] 48 shows  that: 
0  decade  facts  have  been  taught 
58  decade  facts  have  been  used 
Table  VIII-C,  section  III,  page  148 shows  that: 

0  facts  needed  for  carrying  in  multiplication  have  been  taught, 
0  facts  have  been  used 
Table  VIII,  section  III,  page  148  shows  that: 

0  combinations  beyond  social  and  business  usage  have  been 
taught , 

0  combinations  beyond  social  and  business  usage  are  used. 
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Group  III  and  Drill 
PART  II 

Strayer-Upton  Arithmetic,  pages  48,  49,  50,  51,  52,  53,  55. 
Table  VIII-A,  section  IV,  page  150  shows  that: 
0  drill  on  the  following  combinations: 

0+1,  0+2,  0+3,  0+5,  0+6,  0+7,  0+8,  0+9,  1+0,  4+0, 
Table  VIII-B,  section  IV,  page  150shows  that: 

145  decade  combinations  have  been  used  in  spite  of  the  fact  that 
the  author  has  failed  to  teach  any  decade  facts. 
Table  IX,  section  IV,  page  151shows  that: 

0  higher  decade  combinations  beyond  business  and  social  usage 
have  been  used. 


PART  III 

Strayer-Upton  Arithmetic,  pages  56,  57,  58,  59,  60,  61,  62. 
Table  VIII-A,  section  V,  page  150  shows  that: 
0  drill  on  the  following  combinations: 
0+1,  0+2,  0+4,  0+9,  2+0, 
Table  VIII-B,  section  V,  page  150  shows  that: 

47  decade  combinations  have  been  used  although  the  author  has 
failed  to  teach  any  decade  combinations. 
Table  IX,  section  V,  pagel51  shows  that: 

0  decade  facts  beyond  39+9  have  been  used. 
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Group  III  and  Drill 

PART  IV 

Strayer-Upton  Arithmetic,  pages  116,  122,  123,  124,  125,  155. 
Table  VIII-A,  section  VI,  page  153  shows  that: 
0  drill  on  the  following  combinations: 
0+0,  0+2,  0+3,  2+0,  8+0,  9+0. 
Table  VIII-B,  section  VI,  page  153  shows  that: 

153  decade  combinations  are  used. 
Table  VIII-C,  section  VI,  pace  153  shows  that: 

44  higher  decade  combinations,  needed  in  carrying  in  multipli- 
cation, are  used. 
Table  IX,  section  VI,  pagel54  shows  that: 

174  higher  decade  combinations  beyond  social  and  business  usage 
are  used. 

PART  V 

Strayer-Upton  Arithmetic,  pages  173,  177,  178,  179,  182. 
Table  VIII-A,  section  VII,  page  155  shows  that: 
0  drill  on  the  following  combinations: 

0+0,  0+1,  0+2,  0+3,  0+5,  0+7,  0+8,  3+7,  4+0,  6+0,  8+0. 
Table  VIII-B,  section  VII,  page  155   shows  that: 

150  decade  combinations  have  been  used. 
Table  VIII-C,  section  VII,  pagel55  shows  that: 

8  decade  combinations  needed  in  carrying  in  multiplication 
are  used. 

Table  IX,  section  VII,  page  156  shows  that: 

15  decade  combinations  beyond  social  and  business  usage  are 
used. 


-  146  - 

< 

Group  III  and  Drill 
PART  VI 

Strayer-Upton  Arithmetic,  pages  218,  240,  242,  247,  248. 
Table  VIII-A,  section  VIII,  page  157  shows  that: 
0  drill  on  the  following  combinations: 
0+0,  0+1,  0+6,  0+7,  0+8,  6+0. 
Table  VTII-B,  section  VIII,  page  157  shows  that: 

183  decade  combinations  have  been  used. 
Table  VIII-C ,  section  VIII,  page  157  shows  that: 

20  higher  decade  combinations  needed  in  carrying  in  multi- 
plication, are  used. 
Table  DC,  section  VIII,  page  158  shows  that: 

54  higher  decade  combinations  beyond  social  and  business  usage 
are  used. 


i 
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TABLE  VII  Section  III 

TEACHING  GROUPS 


*  Group    III  Strciyer-Upton 


Primary  or  First  Decade  Facts 


012  3  4  567  89 
000000000  Oj 


12  345  678  9 
111111111 


3  4  5  6  7  8  9 
2  2  2  2  2  2  2 


3  4  5  6  7  8  9 
B  3  3  3  3  5  3 


4  5  6  7  8  9 
4  4  4  4  4  4 


5  6  7  8  9 
6  5  5  5  5 


6  7  8 
6  6  6 


7  7  7 


8  8 


11  11  11  11 
123456789 


00  CO  00  000 
123456789 


4  4 

5  6 


5  5 

6  7 


2  2  2  2 
4  5  6  7 


2  2 
8  9 


3  3    3  3    3  3 

4  5  6  7  8  9 


4  4  4 
7  8  9 


5  5 
8  9 


6  6 
8  9 


B 


+ 
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2 

3 
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5 

6 

7 

8 

•40 

i 
i 

,1 

42 

1 

45 

48 

49 

54 

1 

 1 

56 

63 

64 

72 

81 

* 

0 

12  3 

4 

5 

6 

7 

8 

9 

10;! 

1 

1 

i 

 1 

11 

1  O 

"I   T.  1 

 1  

14  1 

 h— 

15 

lb 

1  / 

l 

lo 

19  j 



o  r\ 

I 

i  

oi  ■ 
c  1 

o  o 

CO 

O  A 

(CD 

C  0 





27 

28 

29 

30 

31 

32 



33 

 , 

34 

35 



36 

37 

 , 

j 

38  j 

 1 

! 

39 

1 

*  New  group  in  red, 

Cumulative  groups  in  black. 
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TABLE  VIII  Section  III 

Color  for  Examples  3Lack. 

Group    III      Part  I      Stray er-Upt on 

Pages  27,  29,  33,  34,  35,  36,  37,  39,  40,  44,  Color  for  prol}lems   

45,  46.  A 


B 


0 

1 

2 

3 

4 

5 

6 

7 

9 

10 

i  

1 

l 



1 

1  i 

2 

1  ! 

1 

1  i 

11 

1 

1 

1 

1 

1 

1 

3 

1 

l 

3 

1 

1 

l 

1 

1 

2 
1 

12 

1 

1 

3 

1 

2 

1 

1 

2 

3 

1 

l 

l 

2 

.15 

3 

2 

1 

3 

1 

1 

1 

1 

l 

.14 

1 

1 

1 

1 

2 

1 

1 

1 

1 

■ 1  1  * 

15 

i  .. .. 

1 

1 

5 

1 

2 

1 

2 

1 

16 

! 

• 

2 

"] 

2 

T 
J- 

17 

i  1 
1 

1 

1 

1 

1 

1  8 

1 

3 

3 

19 

1 

2 

23 

1 

1 

1 

21 

22 

1 

23 

124 

i 
i 

0 

i 

2 

3 

4 

5 

6 

7 

8 

9 

'  ! 

25 

r— 

26 

! 

27 

28 



29 

30 
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32 



1  

33 

— 



34 

35 

36 

37 

38 

39 

i 

i 

j 

0 

1 

2 

3 

4 

c 

5 

6 

 1 

7 

8 

!  ! 
40  j 

1 

 ! 

1 

1 
1 

42 

H 

1 

...  1 

45 

1 
1 

48  | 

49  1 

— 

54! 

,  I 

1 

56 

1  

— 

63 

64 

72 

1 

1: 

L 

1 

811 

r~ 

L  k  fc. 

L 
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f  ** 

L 

1 A  f 

L  L  L 

L 

L 

<  t. 

f  r 
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I 
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L 

L 
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TABLE  IX  Section  III 
Strayer-Upton 


0 

1 

2 

3 

4 
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8 
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0 
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2 
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6 

7 

:  8 

9 

f 
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1 
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r 
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:43 
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45 
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47 
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i 
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49 
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50 

80 

51 

31 

52 

32 

53 

! 

33 

54 
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55 

B5 

Si 
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57 

37 

58 

38 

59 

39 

60 

?0 

61 

n 

62 
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63 

33 

64 

94 

i 

65 
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Group  Strayer-Upton 


T.\BLE  VIII  Section  IV 
PART  II 


Pages  48,  49,  50,  51,  52,  53,  55. 
A 


0 
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j  



i  
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1 

10 

1 

16 

p 

12 

1 

14 

13 

1 

10 

10 

5 

13 
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i 

16 

16 

3 

1 

5 

4 

5 

2 

2 

2 

3 

8 

7 

7 

7 

5 

8 

5 

2 

1 

6 

4 

6 

1 

6 

4 

6 

8 
1 

7 

p 

6 

1 

7 

1 

6 

5 

l 

6 

10 

1 

4 

3 

1 

3 

1 

8 

1 

4 

5 

1 

4 

6 

W 

6 

12 

4 

1 

7 

4 

7 

1 

7 

1 

4 

8 

7 

8 

9 

4 

4 

8 

6 

9 

12 

1 

8 

a 

4 

11 
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8 
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5 

6 
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9 
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8 
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1 

1 

4 

4 

-vj 

1 

2 

IX 

l 

1 

1 

1 

1 
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3 

2 

13 

1 

1 

1 

1 

1 
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3 

1 

1 

1 

1 

3 

2 

2 
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4 

4 

3 

4 

14 

1 

1 

1 

1 

1 

1 

4 

6 

4 

1 

3 

3 

3 
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1 

1 

p 
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1 
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5 
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4  
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_L 

2 

2 

2 

2 

2 

3 

1 

1 

ia 

1 

1 

1 

1., 

] 

1 

1 

1 

2 

2 

1 

3 

1 

2 

3 

1  9 
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p 

1 

1 

1 

1 

1 

2 

1 

2 

2 

1 

1 

21 

]l 

1 
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2 
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1 
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22 

i 

1 
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1 
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Color  for  Examples ,J*lack_ 
Color  for  Problems,  ,Red 
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TABLE  VIII  Section  V 
Str  aye  r  -Upton 


Group    HI  Part  III  

Pages  56,  57,  58,  59,  60,  61,  62 
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SUMMARY 
Stray er-Upt on 


TableVIII-A,  section  IX  page  160 

100  primary  combinations  are  taught, 
100  primary  combinations  are  used. 

Table  VIII-B,  section  IX  page  160 

0  decade  facts  have  been  taught, 
197  decade  facts  have  been  used. 
Table  VIII -C ,  section  IX  page  160 

0  combinations  beyond  39+9  are  taught, 
54  combinations  are  used. 

The  combinations  in  this  table  should  not  be  found  in 
an  addition  drill  service. 
Table  IX,  section  IX  page  161 

The  combinations  found  in  this  table  have  not  been  taught. 
They  are  beyond  social  usage  and  should  not  be  used.    If  the 
author  would  revise  several  of  his  games  the  combinations 
would  be  avoided. 
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SUMMARY 

It  is  obvious  from  the  summary  following  the  analysis  of  each 
drill  service  that  it  would  be  unfair  and  unwise  to  pick  any  one 
of  these  as  perfect  or  ideal.      Each  of  them  has  several  commend- 
able features  which  might  merit  its  selection  for  class-room  use. 
The  reader  who  may  be  interested  in  making  such  a  choice  will 
find  the  worthy  points  of  these  three  drill  services  assembled 
below  in  a  comparative  table  designed  to  aid  him  in  his  con- 
sideration. 


COMPARATIVE  SUMMARY  TABLE 


:                 WORTHY  POINTS 

:  IROQUOIS 

:  100$  ACCURACY 

:  STRAYS -UPTON  : 

: Primary  facts  taught 

:  94 

:  100 

100  : 

:Primary  facts  used 

:  100 

:  100 

:  100  '- 

:Decade  facts  to  39  +  9  taught 

:  8 

:           300  i 

'          n  : 

rDecade  facts  to  39  +  9  used  : 

126 

:  300 

-192  L 

:Multiplication  facts  above 
:            39+9  taught 

0 

80 

0  : 

rMultipli cation  facts  above  : 
:             39+9  used  ; 

60  • 

80  : 

45 

:Facts  beyond  social  usage  ! 
:            taught  : 

0  ; 

0  : 

0  : 

:Facts  beyond  social  usage  : 
:            used  : 

92 

0  : 

214  : 

:Number  of  teaching  groups.  : 

12  : 

10  : 

3  : 
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Another  interesting  comparison  that  might  be  added  in  summarizing  these 
drill  services  is  the  method  in  which  the  authors  endeavor  to  teach  the  various 
combinations.    This  comparison  can  be  made  by  comparing  the  teaching  tables  in 
each  drill  service. 

Using  these  teaching  tables  it  will  be  found  that  the  Iroquois  drill 
service  taught  the  combinations  in  twelve  steps.    The  first  teaching  group  con- 
tained nine  combinations  whose  sums  are  ton  and  eight  related  decade  combinations. 
The  second  teaching  group  contained  nine  primary  doubles.    The  third  group  con- 
tained ten  combinations  whose  sums  are  nine.    The  fourth  group  contained  com- 
binations whose  sums  are  eight.    The  fifth  group  contained  primary  combinations 
whose  sums  are  seven  or  seventeen.    The  sixth  group  contained  primary  combin- 
ations whose  sums  are  six  or  sixteen,  five  or  fifteen,  four  or  fourteen,  three 
or  thirteen,  two  or  twelve,  and  one  or  eleven.    In  the  seventh  group  the  primary 
combinations  whose  sums  are  six  or  sixteen  are  retaught.     In  group  eight,  the 
primary  combinations  whose  sums  are  five  or   fiftuen  are  retaught.  In  group  nine 
the  primary  combinations  whose  sums  are  four  or  fourteen  are  retaught.  The 
tenth  group  reteaches  primary  combinations  whose  sums  are  three  or   thirteen.  The 
eleventh  group  reteaches  primary  combination  whose  sums  are  two  or  twelve.  The 
twelfth  group  reteaches  primary  combinations  whose  sums  are  one  or  eleven. 

The  ',/ilson  drill  service  presents  the  various  combinations  in  ten  steps. 
Kach  step  contains  some  of  the  so-called  hard  combinations  as  well  as  some  of  the 
easy  combinations,  L.ach  group  contains  ten  primary  combinations  and  the  related 

decade  combinations  within  social  usage. 

The  Strayer-'ipton  drill  service  presents  the  primary  combinations  in 
three  groups.    The  first  group  contains  the  first  fifty  combinations  which  the 
authors  believe  have  been  taught  in  grades  one  and  two.    The  second  group  con- 
tains twenty  five  of  the  remaining  combinations.    The  third  group  contains  the 
remaining  twenty  five  combinations. 
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As  every  writer  has  his  own  opinion  as  to  how  the  various  combinations 
should  be  presented,  it  is  impossible  to  set  any  stanaard  so  that  a  fait 
comparison  of  the  methods  of  presentation  can  be  made* 
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